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INTRODUCTION. 



In {submitting the following report of a reconnoissance of ths 
country bordering upon upper Red river, it is proper to state 
that, previous to our departure upon the expedition, we were 
unable to secure all the instruments adapted to the perform- 
ance of such services as were required of us. We succeeded 
in obtaining a sextant, a mountain barometer, an aneroid bar 
rometer, an odometer, a prismatic compass, and two Fahren- 
heit thermometers ; but could not procure a chronometer, 
and, in consequence, were under the necessity of making our 
observations with a pocket lever watch. 

The latitudes given are the results of from twelve to fifteen 
observations of Polaris for the determination of each position. 
The longitudes were determined by a series of observations 
upon lunar distances, and are believed to be as accurate as 
the imperfect character of our instruments would admit. 

The positions thus deduced have been corrected by frequent 
and careful observations of courses and distances with the 
compass and odometer, a record of which will be found in 
die appendix. 

The astronomical observations were made by Captain 
George B. McClellan, of the engineer corps, who, in addition, 
to the duties properly pertaing to his department, performed 
those of quartermaster and commissary to the command. An 
interesting collection of reptiles and other specimens, in alco- 
hol, was also made under his superintendence, and put into 
the hands of Professors Baird and Girard, of the Smithsonian 
Institution, whose reports will be found in the appendix. For 
these and many othe important services, as well as for his 
prompt and efficient co-operation in whatever was necessary 
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for the successful accomplishment of the design of the expe- 
dition, I take this opportunity of tendering my warmest ac- 
knowledgment. 

Doctor George G. Shumard, of Fort Smith, Arkansas, who 
faithfully discharged the duties of surgeon to the command, 
also made important contributions to the department of natu- 
ral science, by collections of specimens of the rocks, minerals, 
soils, fossils, shells, and plants, of the different localities which 
we traversed; and of these, the plants were placed in the 
bands of Dr. JohnTorrey, of New York, tbeeminant botanist, 
so well known to the army by hU able reports on the collec- 
tions of Fremont, Emory, and others. 

The shells were intrusted to Professor C- 6. Adams, of 
Amherst. His report) as presented, possesses a melancholy 
interest, as being almost tbe last scientific effort of this distin- 
guished conchologist, whose loss science has so recently been 
called upon to deplore. 

The specimens of rocks and minerals have been examined 
by President Hitchcock, of Amherst College, with important 
results, while copious remarks on tbe general geology of the 
country Iwve beru supplied by Dr. Shumard, who has also 
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possession of Benjamin Pike & Son, New York, and found to 
be in perfect order. 

In order to obtain as intimate a knowledge as possible of 
the country over which we passed, I was necessarily absent 
from the train a great portion of the time while it was in mo- 
tion ; and during such periods the command devolved upon 
Lieutenant Updegraff, which, with the constant guard I 
deemed it necessary to keep over our animals in a country 
where the Indians manifested a disposition by no means 
friendly towards us, made his varied duties laborions, and it 
gives me pleasure to bear testimony to the efficient manner 
in which he performed them. 

C. B. MARCY, 

Captain 5th Infantry. 
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CHAPTER I. 

Order from head-quarters of the army — Failure of former expedition* in reaching 
the foarcee of Red River— Causes of failure — Departure from Washington — 
Arrival at Fort Belknap— The Little Witchita— Big Witchita— Departure 
from Cache creek— Copper ore— Indian signs. 

New York, December 5, 1852. 

Col. S. Cooper, Adjutant General U. S. Army: 

Sir : I have the honor herewith to submit a report of an 
exploration of the country embraced within the basin of Up- 
per Red river, made in ooedience to the following orders : 

[Special Orders No. 33.] Adjutant General's Office, 

Washington, March 5, 1853. 

Captain R. B. Marcy, 5th Infantry, with his company as an escort, will pro- 
ceed, without unnecessary delay, to make an examination of the Red river and 
die country bordering upon it, from the mouth of Cache creek to its sources, 
according to the special instructions with which he will be furnished. On com- 
pleting the exploration, Captain Marcy will proceed to Washington to prepare 
his report. 

Brevet Captain G. B. McClellan, Corps of Engineers, is assigned to duty with 
this expedition. Upon the completion of the field service, he will report to 
Brevet Major General Smith, the commander of the 8th department. 

The necessary supplies of subsistence and quartermasters' stores will be fur- 
nished from the most convenient depots in the 7th or 8th military department. 

By command of Major General Scott : 

R. JONES, Adjutant Gtntral. 

Before proceeding to give a detailed account of the expe- 
dition, it may be proper to remark, that during the greater 
Crtion of the three years previous to the past summer, I had 
en occupied in exploring the district of country lying upon 
the Canadian river of the Arkansas, and upon the head-waters 
of the Trinity, Brazos, and Colorado rivers of Texas. 

During this time my attention was frequently called to the 
remarkable fact that a portion of one of the largest and most 
important rivers in the United States, lying directly within 
the limits of the district I had been examining, remained up 

1 
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to that period wholly unexplored and unknown, no white man 
having ever ascended the stream to its sources. The only 
information we had upon the subject was derived from Indiana 
nod semi-civilized Indian traders, and was of course very 

■ .unreliable, indefinite, and unsatisfactory ; in a word, the coun- 

■ • try embraced within the basin of Upper Red river had always 
. been to us a "terra incognita." Several enterprising and 

experienced travellers had at different periods attempted the 
examination of this river, but as yet none had succeeded in 
reaching its sources. 

At a very early period, officers were sent ont by the French 
government to explore Red river, but their examinations ap- 
pear to have extended no further than the country occupied 
by the Natchitoches and Caddoes in the vicinity of the present 
town of Natchitoches, Louisiana. Subsequent examinations 
had extended our acquaintance with its upper tributaries, but 
we were still utterly in the dark in regard to the true geo- 
graphical position of its sources. 

Three years after the cession to the United States, by the 
First Consul of the French republic, of that vast territory then 
known as Louisiana, a small party, called the "Exploring 
expedition of Red river," consisting of Captain Sparks, Mr. 
Freeman, Lieut. Humphry, and Dr. Custis, with seventeen 
private soldiers, two non-commissioned officer*, and a black 
servant, embarked from tit. Catherine's landing, near Natchez, 
Mississippi, with instructions to ascend Red river to its sources. 
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ance, they were forced to turn back and abandon the enter- 
prise. 

Another expedition was fitted out in 1806 by our govern- 
ment, and placed under the command of that enterprising 
young traveller, Lieut Pike, who was ordered to ascend the 
Arkansas river to its sources, thence to strike across the coun- 
try to the head of Red river, and descend that stream to 
Natchitoches. After encountering many privations and in- 
tense sufferings in the deep snows of the lofty mountains about 
the head-waters of the Arkansas, Lieut. Pike arrived finally 
upon a stream running to the east, which he took to be Red 
river, but which subsequently proved to be the Rio Grande. 
Here he was taken by the governor of New Mexico and sent 
home by way of Chihuahua and San Antonio, thus putting a 
stop to his explorations. 

General Wilkinson, under whose orders Lieut. Pike was 
serving at the time, states, in a letter to him after his return, 
as follows : " The principal object of your expedition up the 
Arkansas was to discover the true position of the sources of 
Red river. This was not accomplished." Lieut. Pike, how- 
ever, from the most accurate information he could obtain, 
gives the geographical position of the sources of Red river as 
in latitude 33° N. and longitude 104° W. Again, in 181ft- 
*20, Col. Long, of the U. S. Topographical Engineers, on his 
return from an exploration of the Missouri river and the coun- 
try lying between that stream and the head of the Arkansas, 
undertook to descend the Red river from its sources. The 
Colonel, in speaking of this in his interesting report, says: 
u We arrived at a creek having a westerly course, which we 
took to be a tributary of Red river. Having travelled down 
its valley about two hundred miles, we fell in with a party of 
Indians, of the nation of * Kaskias,' or * Bad Hearts,' who 
gave us to understand that the stream along which we were 
travelling was Red river. We accordingly continued our march 
down the river several hundred miles further, when, to our 
no small disappointment, we discovered it was the Canadian 
of the Arkansas, instead of Red river, that we had been ex- 
ploring. 

" Our horses being nearly worn out with the fatigue of our 
long journey, which they had to perform barefooted, and the 
season being too far advanced to admit of our retracing our 
steps and going back again in quest of the source of Red 
river, with tne possibility of exploring it before the comopence- 
ment of winter, it was deemed advisable to give over the en- 
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terprise for the present end make our way to the settlements 
on the Arkansas. We were led to the commission of this 
mistake in consequence of our not having been able to pro- 
cure a good guide acquainted with that part of the country. 
Our only dependence in this respect was upon Pike's map, 
which assigns to the head-waters of Red river the apparent 
locality of those of the Canadian." 

Dr. James, who accompanied Colonel Long, in his journal 
of the expedition, says : " Several persons have recently ar- 
rived at St. Louis, in Missouri, from Santa F€, and among 
others the brother of Captain Shreeves, who gives information 
of a large and frequented road, which runs nearly due east 
from that place, and strikes one of the branches of the Cana- 
dian ; that, at a considerable distance south of this point, in 
the high plain, is the principal source of Red river. 

" His account confirms an opinion we had previously 
formed, namely : that the branch of the Canadian explored 
by Major Long's party in August, 1820, has its sources near 
those of some stream which descends towards the west into 
the Rio del Norte, and consequently that some other region 
must contain the head of Red river." He continues : 

" From a careful comparison of all the information we have 
been able to collect, we are satisfied that the stream on which 
we encamped on the 31st of August is the Rio Raijo of Hum- 
boldt, long mistaken for the sources of Red river of Natchito- 
ches. In a region of red clay and sand, where all the streams 
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rie Indians often visit the Mexicans, and some even speak the 
Spanish language, it is a natural consequence that they should 
adopt the same nomenclature for rivers, places, &c. Thus, 
if a traveller in New Mexico were to inquire for the head of 
Red river, he would most undoubtedly be directed to the 
Canadian, and the same would also be the case in the adja- 
cent Indian country. These facts will account for the mis- 
Cake into which Baron Humboldt was led, and it will also 
account for the error into which Colonel Long and Lieut. 
Pike have fallen in regard to the sources of the stream which 
we call Red river. 

Dr. Gregg, in his "Commerce of the Prairies," tells us that 
on his way down the south bank of the Canadian his Co- 
manche guide, Manuel, (who, by-the-by, travelled six hun- 
dred miles with me upon the plains, and whom I always 
found reliable,) pointed out to him breaks or bluffs upon a 
stream to the south of the Canadian, near what we ascer- 
tained to be the true position of the head of the north branch 
of Red river, and where it approaches within twenty-five 
miles of the Canadian. These bluffs he said were upon the 
** Rio Negro," which the Doctor supposed to be the Washita 
river ; but after having examined that section of country, I 
am satisfied that the north branch of Red river must have 
been alluded to by my guide, as the Washita rises further to 
the east. It therefore seems probable that "Rio Negro is the 
name which the Mexicans have applied to Red river of Lou- 
isiana. 

Immediately on the receipt of the foregoing order I repaired 
to Fort Smith, Arkansas, where the Quartermaster General 
had directed that transportation should be furnished me, but 
on arriving there I learned that nearly all the means of trans- 
portation had a short time before been transferred to the 
depot at Preston, Texas. Captain Montgomery, the quarter- 
master at Fort Smith, manifested every disposition to facili- 
tate my movements, and supplied me with ten most excellent 
horses, with which I proceeded on to Preston. At this point 
I made a requisition upon the quartermaster for a sufficient 
number of teams to transport supplies of subsistence, attd 
baggage for my command, for five months. These were 
promptly furnished by Bvt. Major George Wood, to whom I 
am under many obligations for his active and zealous co- 
operation in supplying me with such articles as were neces- 
sary for the expedition. With but few resources at his com- 
mand) with animals that had been worked down, and, in 
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consequence of the scarcity of grain, very poor, and with 
parts of old wagons much worn, ne succeeded in a very few 
days in fitting me out with twelve ox teams that performed 
very good service. 

As my company was at Fort Belknap upon the Brazos 
river, one hundred and sixty miles from Preston, and as the 
route by way of Fort Arbuckle to the mouth of Cache creek 
(the initial point of my reconnoissance upon Red river) is- 
much the shortest, I determined to leave my supply train 
under the charge of a wagonrnaster to bring forward over 
this route, and to proceed myself to Fort Belknap and march 
my company over the other trail, uniting with the train at the 
mouth of Cache creek. 

I accordingly reached Fort Belknap on the 30th of April, 
and on the 2d of May left with my company, marching over 
the Fort Arbuckle road as far as where it intersects Red 
river. As our road led us along near the valley of the Little 
Wilchita, I took occasion to examine it more particularly 
than I had ever done before, and found it a much more de- 
sirable section of country than I had imagined. 

The soil in the valley is very productive ; the timber, con- 
sisting of overcup, white-oak, elm, hackberry, and wild china, 
is large and abundant, and the adjoining prairie is covered 
with a heavy growth of the very best grasB. The stream at 
fifteen miles above its confluence with Red river is twenty- 
feet wide and ten inches deep, with a rapid current, the water 
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riant sward of nutritious mezquite grass, which affords the 
very best pasturage for animals* 

The latitude of this place is 34° 2& 51". 

There are but few trees on the borders of the Big Witchita : 
occasionally a small grove of cotton-wood and hackbery is 
seen ; but, with this exception, there is no timber or fuel near. 

The valley of the river for ten miles above the mouth (the 
portion I examined) is shut in by bluffs about one hundred 
Feet high, and these are cut up by numerous ravines, in many 
of which we found springs of pure cold water. The water 
in the main stream, however, is brackish and unpalatable. 

It is my impression that the Big Witchita is of sufficient 
magnitude to be navigable with small steamers of light 
draught at almost any stage of water. 

In consequence of the high water in Red river, we were 
detained at the mouth of the Witchita until the morning of 
the 12th. during which time our provisions being almost con- 
sumed, and not knowing positively when our wagon train 
would join us, I took two Indians with packhorses, swam the 
river, and started out in quest of it. After going about 
twenty-five miles towards Fort Arbuckle, we struck the trail 
of the wagons, and, following it two miles, overtook them. 
They had been detained several days by heavy rains, which 
had rendered the ground very soft, and in many places 
almost impassable. In consequence of this, some of the 
wagons had been broken, ana the repairs caused a still 
further detention. Early on the following morning, after 
packing the horses with provisions, we returned to where we 
had left the command, and on our arrival found that the 
water in the river had fallen sufficiently to admit of fording. 
Accordingly, on the morning of the 12th, during a violent 
rain, we commenced the crossing, which was anything but 
good, as the quicksand in the bed of the river was such as 
to make it necessary to keep the wagons in constant motion. 
The moment they stopped, the wheels would sink to the 
axles, requiring much force to extricate them. By placing a 
number of men upon each side of the mules and wagons to 
assist them when necessary, we however succeeded in reach- 
ing the opposite bank without any serious accident. The 
latitude at the point where we crossed is 34° 29*. The river 
is here two hundred yards wide and four feet deep, with a 
current of three miles per hour ; the banks upon each side 
low and sandy, but not subject to overflow. Passing out 
through the timbered land on the bottoms, we ascended the 
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high bluff bordering the valley by a gradual slope of about a 
mile, which brought us upon a very elevated prairie, with the 
valley of Cache creek in view directly before us. We arrived 
there on the evening of the 13th, but found that the train bad 
not yet come up. During our march to-day we passed a 
small stream flowing into Red river, and directly at the 
point of crossing, in a gulley washed out by the rains, we 
found many pieces of copper ore, of a very rich Quality, 
lying upon the surface.* Our time, however was loo limited 
to admit of a thorough examination of the locality. 

Cache creek is a stream of very considerable magnitude, 
one hundred and fifty feet wide and three feet deep, with a 
current of four miles per hour, flowing over a hard clay and 
gravel bed between high abrupt banks, through a valley one 
mile in width, of rich black alluvion, and bordered by the best 
timber I have yet met with west of the Cross Timbers. 

Several varieties of hard wood — such as overcup, pecan, 
elm, hackberry, ash, and wild china — are found here, among 
which there is much good timber. The overcup (Querent 
nacrocarpa) especially, is here seen of very unusual size, 
often from three to four feet in diameter. 

This tree, from the length of its stock, the straightness of 
its grain, and the facility with which it splits, is admirably 
adapted to building purposes, and is made use of extensively 
in the southwestern States- 

The soil in the valley is of such superior quality, that any 
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Three miles above the mouth the stream divides into two 
branches, of about equal magnitude, both of them wooded 
throughout as far as I traced them, and the soil along them 
arable in the highest degree ; indeed, its fertility is manifest 
from the very dense and rank vegetation everywhere ex- 
hibited. The water in the creek is alkaline, but quite pala- 
table ; and its temperature at the time we encamped upon 
it was 75° F. Our supply train arrived on the 14th, but as 
the recent rains had raised the water in the creek so much as 
to prevent our crossing, we were obliged to remain here until 
the 16th. 

This being the point upon Red river at which we were 
directed to commence our exploration, I propose from this 
time to make such extracts from my journal as I may con- 
ceive pertinent to the objects of the expedition, as set forth in 
the letter of special instructions, whicn I had the honor to 
receive from your office, with such other information as may 
be considered important, and the conclusions which I have 
arrived at after an examination of the whole country embraced 
within the limits of our reconnoissance. 

On the morning of the 16th the water had fallen so much, 
that after digging down the banks, the wagons were taken 
over without difficulty. We found an excellent ford upon a 
rapid, where the water was shallow, and the bed hard gravel. 

rassing through the timbered land in the bottom, we struck 
out across the valley, and ascended the ridge dividing Red 
river from Cache creek; here we found a good road over 
smooth, high prairie, and after travelling 14.789 mile3, en- 
camped upon a small affluent of the west fork of Cache creek, 
where we found good water and wood. In the course of the 
march to-day, we met with numerous detached pieces of cop- 
per ore, mixed with volcanic scoria.* This scoria is found in 



Carbonate of magnesia 1.70 

Water (hygrometric moisture) 5.50 

Sulphate of lime and carbonate of potash (only slight traces) 00 

98.05 



* These ores consisted of a calcareous amygdaloid, through which is inter- 
spersed black oxide of copper and stains of malachite. According to Professor 
Shephard's analysis, it only yields five per cent, of copper. 

Upon the river, a few miles south of our route, we found specimens of a very 
rich ore, which Professor Shephard, after a careful analysis, pronounces to be a 
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large masses in the ravines we have passed, and extends 
back several miles from the creek. The other rocks have 
been principally sandstone. In the course of the day's march 
we observed several Indian horse-tracks crossing our road, 
which were made just previous to the last rain. The direc- 
tion they bad been going was towards the Witchita moun- 
tains, and are the first Indian signs we have seen. 



now ipecien, which he hn called Moreylito ; it ra coated with a. thin layer of 
the rare and beantifoI Atscamite, (muriate of copper,) and connate of — 

Copper _ 54.30 

Oxygen and chloride - » _ 36.90 

Water. 9.50 

100.00 
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CHAPTER II. 



Witchita mountains — Panther killed — Buffalo tracks — Singular and unao- 
countable rise of water — Buffalo signB — Horse captured — Rains — Arrival 
at Otter creek — Barometer broke— Character of Witchita mountains- 
Buffalo killed— High water. 

Soon after we had reached the high prairie ridge upon 
which we had travelled to-day, we came in sight of the 
Witchita mountains, some twenty-five or thirty miles to the 
north, the chain seeming to be made up of a series of de- 
tached peaks, running from the northeast to the southwest, as 
far as the eye can reach. Rising as thesfe mountains do upon the 
naked prairie, isolated from all other surrounding eminences, 
they form a very striking and prominent feature in the typog- 
raphy of the country. We cannot yet form any definite esti- 
mate as to their height, but shall avail ourselves of the first 
opportunity to determine this point. 

May 17. — On rising this morning I learned, much to my 
surprise, that nearly all our oxen had wandered off during the 
night, and had not yet been found. I immediately sent seven 
of the teamsters in search of them ; but after being absent 
two hours, they returned unsuccessful, reporting that they 
could get no track of them. I then started with one of our 
Delawares, and after going a short distance from camp took 
the track, and following it about a mile, came up with the 
animals, who had very quietly esconsed themselves in a grove 
of timber near the creek. 

As they had upon several occasions before given us trouble, 
and occasioned the loss of much time, I resolved that in future 
I would have them herded until late in the evening, and tie 
them to the wagons for the remainder of the night. 

As we did not march until very late this morning, we only 
made eleven miles, and encamped upon one of the branches 
of Cache creek. 

Our road has continued upon the high ridge lying between 
Red river and Cache creek, and has been perfectly firm, 
smooth, and level. 

We have to-day seen the first buffalo tracks. They were 
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made during the last rains, and are about five days old. We 
are anxiously awaiting the time when we shall see the ani- 
mals themselves, and anticipate much sport. 

In the evening, shortly after we had turned out our ani- 
mals to graze, and had madireverything snug and comfortable 
about us, ourselves reclining very quietly after the fatigue of 
the day's march, one of the hunters came into camp and 
informed us that a panther had crossed the creek but a short 
distance above, ana was coming towards us. This piece of 
intelligence, as may be supposed, created no little excitement 
in our quiet circle. Everybody was up in an instant, seizing 
muskets, rifles, or any other weapon that came to hand, and, 
followed by all the dogs in camp, a very general rush was 
made towards the spot indicated by the Delaware. On 
reaching the place, we found where the animal, in stepping 
from the creek, had left water upon his track, which was not 
yet dry, showing that he had passed within a sh.<rt time. We 

Sainted out the track to several of the dogs, and endeavored, 
y every means which our ingenuity could suggest, to inspire 
them with some small degree of that enthusiasm which had 
animated us. We coaxed, cheered, and scolded, put their 
noses into the track, clapped our hands, pointed in the direc- 
tion of the trail, hissed, and made use of divers other canine 
arguments to convince them that there was something of im- 
portance on hand; but it was all to no purpose; They did 
not seem to enter into the spirit of the cliastfibe to regard the 
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ground. The dogs then closed in with him, and others of the 
party coming up directly afterwards, fired several shots, which 
took effect, and soon placed him " bors du combat." He was 
a fine specimen of the North American cougar {Felts concolor,) 
measuring eight and a half feet from his nose to the extremity 
of his tail. 

May 18. — At 6 o'clock this morning we resumed our march, 
taking a course leading to the crest of the " divide," as we 
thereby avoided many ravines which extended off upon each 
side towards the stream, and were always sure of a good road 
for our wagons. This ridge runs very nearly on our course, 
but occasionally takes us some distance from Red river ; as, 
for example, our encampment of last night was about nine 
miles from the river, and we only came in sight of it once in 
the course of our march yesterday. 

As soon as the train was under way this morning, Capt- 
McClellan and myself crossed over the dividing ridge and 
rode to Red river. We found the bed of the stream about 
seven hundred yards wide ; the valley enclosed with high bluffs 
upon each side ; the soil in the bottom arenaceous, supporting a 
very spare herbage ; and the water very turbid, and spread 
over a large surface of sand. The general course of the 
river at this point is a few degrees north of west. 

We are all in eager expectation of soon falling in with the 
buffalo, as we have seen the fresh tracks of quite a large herd 
to-day. As we advance, the country, away from the borders 
of the water-courses, becomes more barren, and woodlands 
are less frequently met with ; indeed, upon the river there is 
no other timber but cotton wood (Populvs angidata,) and elm 
(Ulmus Americana,) and these in very small quantities ; for the 
most part the valley of the river along where we passed to- 
day is entirely destitute of trees. 

We have seen near here several varieties of birds, among 
which I observed the meadow lark (Sturnella ludoviciana,) the 
pinnated grouse or prairie hen (Tetrao cupido,) the Virginia 
partridge \Ortyx Virginianus,) the killdeer (Charadrius voci- 
feraus,) and several varieties of small birds. We encamped 
upon a small affluent of Cache creek, where, on our arrival, 
we found no water except in occasional pools along the bed; 
however, in the course of an hour some of the men, who had 
gone a short distance up the creek, came running back into 
camp and crying at the top of their voices " Here comes a 
plenty of water for us, boys ! " And, indeed, in a few min- 
utes, much to our astonishment and delight, (as we were 
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doubtful about having a supply,) a perfect torrent came rush- 
ing down the dry bed of the rivulet, rilling it to the top of the 
banks, and continued running, turbid and covered with froth, 
as long as we remained. Our Delawares regarded this as a 
special favor from the Great Spirit, and looked upon it as a 
favorable augury to the success of our enterprise. To us it 
was a most inexplicable phenomenon, as the weather for the 
last three days had been perfectly dry, with the sky cloudless. 
If the stream had been of much magnitude we should have 
supposed that the water came from a distance where there 
had been rains; but it was very small, extending not more 
than three miles from the point where we encamped. 

Our Delawares report that they have seen numerous fresh 
buffalo "signs," ana that we shall probably.soon come upon 
the herds. We have captured a horse to-day which has a 
brand upon him, and has probably strayed away from some 
party of Indians. 

May 19.— Last evening the sky became overcast with 
heavy clouds, and freauent flashes of lightning were observed 
near the horizon in the north and northwest. Atmospheric 
phenomena of this character are regarded by the inhabitants 
of northern Texas as infallible indications of rain', and in veri- 
fication thereof we had a very severe storm during the night. 
Much rain has fallen, and the earth has become so soft that I 
have concluded to remain here until the ground dries a little, 
particularly as it still continues raining at intervals, and the 
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On the 21st we again made an effort to travel; "but after 
going a short distance up the creek, found ourselves obliged* 
in consequence of the mud, to encamp and await dry weather* 

May 22.— This morning, notwithstanding it was cloudy 
and the ground very far from being dry, we made another 
effort to proceed. Still keeping the high "divide/' we trav- 
elled in a westerly direction about eight miles, when we turn- 
ed north towards two very prominent peaks of the Witchita 
mountains, and continued in this course until we arrived upon 
an elevated spot in the prairie, where we suddenly came in 
sight of Red river, directly before us. Since we had last 
seen the river it had changed its course almost by a right 
angle, and here runs nearly north and south, passing through 
the chain of mountains in front of us. We continued on for 
four miles further, when we reached a fine, bold, running 
creek of good water, which we were all rejoiced to see, a$ 
we had found no drinkable water during the day. We en- 
camped about four miles above its* confluence with Red riven 

This stream, which I have called Otter creek, (as those 
animals are abundant here,) rises in the Wichita mountains, 
and runs a course south 25° west. There are several varie- 
ties of wood upon its banks, su$h as pecan, black walnut, 
white ash, elm, hackberry, cottoirWood, wild china, willow, 
and mezquite ; and among these I noticed good building tim- 
ber. The soil in the valley is a dark loam, and produces a 
heavy vegetation. The sub-soil is argillaceous. Otler creek 
is fifty feet wide, and one foot deep at a low stage of water.* 
The country over which we have passed to-day has been an 
elevated plateau, totally devoid of timber or water, and the 
soil very thin and sandy. We have not yet come in sight of 
any buffaloes, but have seen numerous fresh tracks. Antelopes 
and deer are very abundant, and we occasionally see turkeys 
and grouse. Captain McClellan was so unfortunate as to 
break his mountain barometer last night, which is much to be 
regretted ; as we had brought it so for in safety, we supposed 
all danger was passed, but by some unforseen accident it was 
turned over in his tent and the mercurial tube broken. For- 
tunately, we have an excellent aneroid barometer, which we 
have found to correspond very accurately with the other up 
to this time, and we shall now be obliged to make use of it 
exclusively. 

■ | -i I 1 MM ^1 IT ■ —I W ~ - " ~ ' * ~"* —^^»^— 

•The temperature of the water in the creek at oar encampment we found to 
be 790 F. 
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Oa ascending Otter creek this morning as high as the point 
where it debouches from the mountains, I found the timber 
skirting its banks the entire distance, and increasing in quan- 
ty as it nears the mountains. The mountains at the head of 
the creek have abrupt rugged sides of coarse, soft, flesh-col- 
ored granite, mixed with other granulated igneous rocks. 
Greenstone, quartz, porphyry, and agate are seen in veins 
running through the rocks, and in some pieces of quartz, 
which were found by Dr. Shumard in the bed of the creek, 
there were minute particles of gold. As the continued rains 
have made the ground too soft to admit of travelling at pres- 
ent, we are improving the time by laying in a supply of coal, 
timber, &c., for our journey on the plains. 

May 24. — It commenced raining again during the night, 
' and has continued without cessation all day. 

May 25. — It has rained violently during all of last night, 
and has not ceased this morning. When this long storm will 
abate we do not pretend to form even a conjecture. It has 
occurred to me that possibly these rains may fall annually in 
the basin of Upper Red river; thus, perhaps, accounting for 
what is termed the June rise in the river. As to the cause of 
this rise there have been various conjectures ; some supposing 
the river to have its sources in elevated mountain ranges, 
where the melting of the shows would produce this result ; 
others, again, consider it to be by rains upon the head-waters 
of the river. This latter idea, however, seems rather im- 
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tern extremity of the chain, is different in character at the 
mouth of Otter creek from what it is below the junction of 
the Ke-che-ah-qui-ho-no. There it is only one hundred and 
twenty yards wide ; the banks of red clay axe from three to 
eight feet high, the water extending entirely across the bed, 
and at this tune ^a high stage) about six feet deep in the chan- 
nel, with a rapid current of four miles per nour, highly 
charged with a dull-red sedimentary matter, and slightly 
brackish to the taste. Two buffaloes were seen to-day, one 
of which was killed by our guide, John Bashman. 

Deer and antelopes are plenty, but turkeys are becoming 
scarce as we go west ; grouse and quail are also occasionally 
seen here. As Otter creek continues very high, I intended, if 
Red river had been fordable, to have crossed that stream this 
morning and continued up the south bank ; but we found the 
water about eight feet deep, and have no other alternative but 
to wait until it falls. Along the banks of Red river, for the 
last thirty miles, we have observed a range of sand-hills, from 
ten to thirty feet high, which appear to have been thrown up 
by the winds, and support a very spare vegetation of weeds, 
grape-vines, and plum-bushes. Upon the river the timber has 
diminished so much that we now find only here and there a 
few solitary cotton-woods. 

From the fact that the Witchita mountains are composed 
almost entirely of granite and other silicious rocks that usually 
accompany metallic veins, and that in many places along the 
range they bear evident marks of great local disturbance, and 
from the many detached specimens of copper ore found upon 
the surface throughout this region, I have no doubt but that 
this will be found, upon examination, to be a very productive 
mineral district 
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May 27. — Aa the water still continues at too high a stags 
for crossing, we moved our camp up the creek about a mile 
this morning, where we found better grass for our animals. 
Shortly after we had pitched our tents, a large party of In- 
dians made their appearance on the opposite bank, and re- 
quested us to cut a tree for them to cross upon, as they wished 
to have " a talk" with " the captain." I accordingly bad a 
tall tree cut, which fell across the stream, when they came 
over upon it and encamped near us. 

They proved to be a hunting parry of Witchitas, about one 
hundred and fifty in number, and were commanded by an old 
chief, " Canaje-Hexie." They had with them a large num- 
ber of horses and mules, heavily laden with jerked buffalo 
meat, and ten wild horses which they had lassoed upon the 
prairie. They said they had been in search of us for several 




the mountains, and after that find no more fresh water to tbe 
sources of the river. The chief represented the river from 
where it leavea the mountains as flowing over an elevated flat 
prairie country) totally destitute of water, wood, or grass, 
and tbe only substitute for fuel that could be had was the buf- 
falo " chips." They remarked in the course of the interview 
that some few of their old men had been to the head of the 
river, and that the journey could be made in eighteen days by 
rapid riding ; but the accounts given by those who had made 
the journey were of such a character as to deter others from 
attempting it* They said we need have no apprehension of 
encountering Indians, as none ever visited that section of the 
country. I inquired of them if there were not holes in the earth 
where the water remained after rains. They said no ; that the 
soil was of so porous a nature that it soaked up the water as 
soon as it fell. I then endeavored to hire one 01 their old men 
to accompany me as guide ; but they said they were afraid to 
so into the country, as there was no water, and they were fear- 
ful they would perish before they could return. The chief 
said, in conclusion, that perhaps I might not credit their state- 
ments, but that I would have abundant evidence of the truth 
of their assertions if I ventured much further with my com- 
mand. This account of the country ahead of us is truly dis- 
couraging ; and it would seem that we have anything but an 
agreeable prospect before us. As soon, however, as the creek 
mil admit of fording I shall, without subjecting die command 
to too great privations, push forward as far as possible into 
this most inhospitable and dreaded salt desert. As the In- 
dians, from their own statements, had travelled a great dis- 
tance to see us, I distributed some presents among them, with 
a few rations of pork and flour, for which we received their 
acknowledgments in their customary style — by begging for 
everything else they saw. 

May 28.— Capt. McClellan has, by observations upon lunar 
distances, determined tbe longitude of our last camp upon the 
creek to be 100° C 45 ¥ , which is but a short distance from the 

gDint where the line dividing the Choctaw territory from th£ 
tate of Texas crosses Red river. The point where tUp line 
intersects Otter creek is marked upon a large elm tree standing 
'f near the bank, and it will be found about four miles frpoi the 
mouth of the creek upon the south side, with the longitude 
(100o V 45") and the latitude (34° 34' 6") distinctly marked 
upon it. 
Captain McClellan will start to-morrow morning for the 
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purpose of running the meridian of the 100th degree of longi- 
tude to where it intersects Red river, and will mark the point 
distinctly. 

May 29. — After digging down the banks of the creek this 
morning, we were enabled to cross the train and resume our 
march up the river; our course led us towards the point 
where the river debouches from the mountains, and our pres- 
ent encampment is directly at the base of one of the peaks, 
near a spring of good water. This mountain is composed of 
huge masses of loose granite rock, thrown together in such 
confusion that it is seldom any portion can be seen in its orig- 
inal position. There are veins of quartz, greenstone, and 
porphyry running through the granite, similar to those that 
characterize the gold-bearing formation of California, New 
Mexico, and elsewhere. This fact, in connection with our 
having found some small particles of gold in the detritus along 
the bed of Otter creek, may yet lead to the discovery of import- 
ant auriferous deposites in these mountains. Among the border 
settlers of Texas and Arkansas, an opinion has for a long time 

Erevailed that gold was abundant here, and several expeditions 
ave been organized among them for the purpose of making 
examinations, but the Indians have opposed their operations, 
and in every instance, I believe, compelled them to abandon 
the enterprise and return home, so that as yet no thorough ex- 
amination of the mountains has ever been made.* 

We find blackberries, raspberries, gooseberries, and cur- 
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Map 30.— Captain McClellan returned this morning, having 
traced tbe«DQeriaian of the 100th degree of west longitude to 
where it strikes Red river. This point he ascertained to be 
about six miles below the junction of the two principal 
branches, and three-fourths of a mile below a small creek 
which puts in from the north upon the left bank, near where 
the river bends from almost due west to north. At this point 
a cotton-wood tree, standing fifty feet from the water, upon 
the summit of a sand hill, is blazed upon four sides, facing 
north, south, east, and west, and upon these faces will be 
found the following inscriptions : upon the north side " Texas, 
100° longitude ; " upon the south side, "Choctaw Nation, 
100° longitude ; " upon the east side, "Meridian of 100°, 
May 29, 1852 ; " and upon the west side Captain McClellan 
marked my name, with the date. At the base of the sand- 
hill will be found four cotton-wood trees, upon one of which 
is marked " Texas," and upon another will be found inscribed ' 

"20 miles from Otter Creek." 

Red river at this place is a broad, shallow stream, six hun- 
dred and fifty yards wide, running over a bed of sand. Its 
course is nearly due west to the forks, and thence th,e course 
of the south branch is WNW. for eight miles, when it turns 
to nearly NW. The two branches are apparently of about 
equal magnitude, and between them, at tne confluence, is a 
very high bluff, which can be seen for a long distance around. 
We are encamped to-night near two mountains, about three 
miles from the river, and one mile west of the head of the 
west branch of Otter creek, near a spring of pure cold water, 
which rises in the mountains and runs down past our camp. 
Our road leads along near the creek valley, which is from one 
to two miles wide, with a very productive soil, covered with • 
a dense coating of grass, and skirted with a variety of hard 
timber. 

May 31. — Our course to-day was northwest until we en- 
countered a bold running stream of good water, forty feet 
wide and three feet deep, flowing between very high and al- 
most vertical red clay banks, through a broad, flat valley, 
about two miles wide, of a dark alluvial soil, the fertility of 
which is obvious from the dense vegetation which it supports. 

There is a narrow fringe of pecan, elm, hackberry, black 
walnut, and cotton-wood, along the banks of the creek ; but 
the timber is not so abundant, or of as good a quality, as that 
upon Otter creek. The abrupt banks made it necessary for 
us to let our wagons down with ropes. We, however, crossed 



in a short time, and marched about three miles farther,' en- 
camping near a small spring of good water, whan die wood 
and grass were abundant. 

From the circumstance of having seen elk tracks trpon the 
Stream we passed in our march to-day, I have called ft " Elk 
creek." I am informed by out guide that five years since elk 
were frequently seen in the Witcbha mountains ; but now 
they are seldom met with in this part of the country. 

The deer and antelopes still continue plenty, but turkeys 
are scarce. 

One that our greyhounds caught to-day is the first we have 
seen for several days. The pinnated grouse, quail, lark, 
mocking-bird, and swallow-tailed ny-cajcher, are also fre- 
quently seen, 

June 1. — During our march to-day we passed along the 
borders of a swift-running rivulet of clear water, which Issues 
from springs in the mountains, and is filled with a multitude 
of fish. We also passed near the base of a very prominent 
and symmetrical mountain) which can be seen for twenty 
miles upon our route, and is a most excellent landmark. Sev- 
eral of the gentlemen ascended this peak with the barometer, 
and its altitude, as thereby indicated, is seven hundred and 
eighty feet above the base. 

Captain McClellan has called this " Mount Webster," in 
honor of our great statesman ; and upon a rock directly at 
the summit he has chiselled the names of some of the gentle- 
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We saw the tracks of several elk that had passed the defile 
the day previous. 

After crossing the mountains, we descended upon the south 
side, where we found the river flowing directly at the base ; 
and after ascending it about two miles, arrived at a point 
where it again divided into two nearly equal branches. The 
water in the south branch (which I have called "Salt Fork") 
is bitter and unpalatable, and when taken into the stomach 
produces nausea; whereas that in the other branch, although 
not entirely free from salts, can be used in cases of great ex- 
tremity. The compound resulting from the mixture of the 
water in the two branches below the confluence is very dis- 
agreeable to the taste. The north branch, which I propose 
to ascend, is, near the junction, one hundred and five feet 
wide, and three feet deep, with a very rapid current, and the 
water of much lighter color than that in lfre Salt Fork. Three 
miles below the fork, between the river and the base of the 
mountains, there is a grove of post-oak timber, which Cap- 
tain McClellan, who examined it, estimates to cover an area 
of four or five hundred acres. This is well suited for build- 
ing purposes, being large, tall, and straight. There is also 
an extensive tract of mezquite woodland near our camp. 

One of the Delawares caught two bear cubs in the moun- 
tains to-day ; one of which he brought in his arms to camp. 
As the mountain chain crosses the river near here, and runs 
to the south of our course, we shall leave it to-morrow, and 
launch out into the prairie before us, following up the bank of 
the river, which appears to flow through an almost level and 
uninterrupted plain, as far as the eye can extend. I have 
provided water-casks of sufficient capacity to contain water 
tor the command for three days. I shall always have them 
filled whenever we find good water ; and I hope thereby to 
be enabled to reach the sources of the river without much 
suffering. I cannot leave these mountains without a feeling 
of sincere regret. The beautiful and majestic scenery through- 
out the whole extent of that portion of the chain we have 
traversed, with the charming glades lying between them, 
clothed with a luxuriant sward up to the very bases of the 
almost perpendicular and rugged sides, with the many springs 
of delicious water bursting forth from the solid walls of gran- 
ite, and bounding along over the debris at the base, forcibly 
reminds me of my own native hills, and the idea of leaving 
these for the desert plains gives rise to an involuntary feeling of 
melancholy similar to that I have experienced on leaving home. 
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June 2. — We left our last night's camp at 3 o'clock this 
morning, and taking a course nearly due west, emerged from 
the mountains out into the high level prairie, where we found 
neither wood nor water until we reached our present position, 
about half a mile from Red river, upou a small branch, with 
water standing in holes in the bed, and a few small trees scat- 
tered along the banks. The latitude at this point is 35° 3' ; 
longitude, 100° 12". 

On leaving the vicinity of the mountains, we immediately 
strike a different geological formation. Instead of the gran- 
ite, we now find carbonate of lime and gypsum. The soil, 
except upon the stream, is thin and unproductive. The grass, 
however, is everywhere luxuriant. Our animals eat it eager- 
ly, and are constantly improving. Near our encampment 
there are several round, conical-shaped mounds, about fifty 
feet high, composed*of clay and gypsum, which appear to 
have been formed from a gradual disintegration and washing 
away of the adjacent earth, leaving the sides exposed in such 
a manner as to exhibit a very perfect representation of the 
different strata. 

June 3. — We were in motion again at 3 o'clock this morn- 
ing, our course leading us directly towards a very prominent 
range of hills situated upon the north bank of Red river, and 
immediately on the crest of the third terrace or bench border- 
ing the river valley. Their peculiar formation, and very ex- 
rdinary regularity, give iliem the appearance, in the dis- 
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tion of it. We crossed the river near the lower extremity of 
the bluffs, at a point where we found it fifty yards wide and 
sixteen inches deep, with a current of three miles per hour, 
nlnning over a bed of quicksand. We passed without diffi- 
culty by keeping the animals in rapid motion while in the 
stream, and encamped upon the high bluff on the south side* 
By following up the course of a ravine in the side of the gyp- 
sum bluffs, where there were detached pieces of copper ore, 
we discovered a vein of this metal which proved to be the 
" green carbonate," but not of so rich a character as that we 
had seen before. At this pjoint we are nearly opposite the 
western extremity of the chain of Witchita mountains.* 

June 4.-rWe made an early start this morning, and trav- 
elled in the direction of a chain of bluffs which appeared to us 
to be upon the branch of the river we were ascending ; but 
on reaching them we found ourselves upon a creek running 
towards the Salt Fork, the bluffs of which we could see from the 
top of an eminence near the creek, about eight miles distant. 

To regain our route we were obliged to turn directly north, 
and march about six miles in this direction, when we again 
came in sight of the main North Fork. In our route we have 
passed near several hills of similar formation to that of the 
gypsum bluffs before described. Sulphate of lime is found 
in large quantities throughout this section, and occurs in va- 
rious degrees of purity, from the common plaster of Paris to 
the most beautifully transparent selenite I have ever seen. I 
observed several specimens, from one to two inches in thick- 
ness, that were as absolutely colorless and limpid as pure water. 

We are encamped upon the elevated prairie, near a clump 
of trees, where we find water standing in pools. We have 
found the grass abundant, and the water and wood sufficiently 
so for our purposes at all our camps since we left our visitors, 
the Witchitas. 

# Professor Shephard's analysis of a specimen of the sub-soil from the valley of 
the river near our camp on the third June gives the following result : 

Silica 79.30 

Peroxide of iron 8.95 

Alumina 1.50 

Carbonate of lime •• 1.10 

Sulphate of lime, with strong traces of sulphate of soda and chloride of 

sodium 4.65 

Water M 4.50 

110.00 
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As I was riding to-day with one of our Delawares, about 
three miles in advance of the train, we suddenly (as we rose 
upon an eninence in the prairie) came in sight of four buffalo 
cows with calves, very quietly grazing in a valley below us. 
We at once put spurs to our borses, and, with our rifles in 
readiness, set out at a brisk gallop in pursuit; but, unfortu- 
nately they had " the wind" of us, and were instantly bound- 
ing off over the hills at full speed. We followed them about 
three miles, but as they were much in advance at the outset, 
we could not overtake them without giving our horses more 
labor than we cared about, and so abandoned the chase. Our 
greyhounds caught two young deer upon the open prairie to- 
day, and they have had several chases in pursuit of the ante- 
lope, but have not as yet been able to come up with them. 
The latitude of our present position is 35° 15' 43*. 

June 5, — After marching nearly a mile from our last cump, 
we crossed a running brook of clear water, which had a slightly 
suphurous taste and odor. It rises in the hills to the south- 
west, and runs rapidly, like a mountain stream, into the main 
river. The appearance of this stream reminded me so forcibly 
of some I have seen in the mountains of Pennsylvania, that I 
searched it faithfully, expecting to see the spotted trout, but 
only found a few sun-fish and minnows. 

From this brook to our present position, the country we 
traversed was exceedingly monotonous and tin interesting, be- 
ing a continuous succession of barren sand-hills, producing no 
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camp, amnng which we saw the white owl, meadow-lark, 
mocking-bird, king-bird, swallow, swallow-tailed fly-catcher, 
and quail. 

June 6. — Starting at 3 o'clock this morning, We crossed the 
river near our last camp, and passed over a very elevated 
and undulating prairie for ten miles, when we reached a large 
creek flowing into Red river* which* in compliment to my 
friend, Mr. J. R. Suydam, of New York city, who accom- 
panied the expedition, I have called " Suydam creek." It is 
thirty feet wide ; the water clear, but slightly brackish, and 
flows rapidly over a sandy bed between abrupt clay banks, 
which are fringed with cotton-wood trees. As the water in 
the main river near our camp is very bitter, we were obliged 
to make use of that in the creek. 

Above our present encampment there appears to be a 
range of sandhills, about three miles wide, upon each side of 
the river, which are covered with the same herbage as those 
we passed below here. 

We have seen the trail of a large party of Comanches, 
which our guide says passed here two days since, going south. 
I regret that we did not encounter them, as I was anxious to 
make inquiries concerning our onward route. These Indians 
were travelling with their families. Upon a war expedition 
they leave their families behind, and never carry lodges, 
encumbering themselves with as little baggage as possible. 
On the other hand, when they travel with their families, they 
always carry all their worldly effects, including their portable 
lodges, wherever they go ; and as they seldom find an en- 
campment upon the prairies where poles for the frame-work 
of the lodges can be procured, they invariably transport them 
from place to place, by attaching them to each side of the 

f>ack-horses, with one end trailing upon the ground. These 
eave parallel marks upon the soft earth after they have 
passed, and enable one at once to determine whether the trail 
is made by a war party or otherwise. The Comanches, during 
the past year, have not been friendly with the Delawares and 
Shawnees ; and although there has as yet been no organized 
demonstration of hostilities, thev have secretly killed several 
men, and in consequence our hunters entertain a feeling of 
revenge towards them. They, however, go out alone every 
day upon their hunts, are frequently six or eight miles from 
the command, and seem to have no fears of the Comanches, 
as they are liable to encounter them at any moment ; and 
being so poorly mounted that they could not escape, their 
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only alternative would be to act on the defensive. I have, 
cautioned them upon the subject several times, but they say 
that they are not afraid to meet any of the prairie Indians, 
provided the odds are not greater than six to one. They are 
well armed with good rifles — the use of which they under- 
stand perfectly — are intelligent, active, and brave, and in my 
opinion will ere long take ample satisfaction upon the Co- 
manches for every one of their nation that falls by their 
bands. 
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CHAPTER IV. 

Buffalo chase— Sweet Water creek — Comanche camp*— Prevailing winds— 
Indians seen — Method of encamping — Wonderful powers of the Delaware*— 
Beaver dams — Kioway creek. 

June 7. — Taking two of the Indians this morning, I went 
out for the purpose of making an examination of the surround- 
ing country and ascertaining whether good water could be 
found upon our route for our next encampment. We had 
gone about three miles in a westerly direction, when we 
struck a fresh buffalo track leading north ; thinking we might 
overtake him, we followed up the trace until we came near 
the summit of an eminence upon the prairie, when I sent one 
of the Indians (John Bull) to the top of the hill, which was 
about one-fourth of a mile distant, to look for the animal. 
He had no sooner arrived at the point indicated than we saw 
him make a signal for us to join him, by riding round rapidly 
several times in a circle and immediately putting off at full 
speed over the hills. We set out at the same instant upon a 
smart gallop, and on reaching the crest of the hill discovered 
the terrified animal fleeing at a most furious pace, with John 
Bull in hot pursuit about five hundred yards Behind him. As 
we followed on down the prairie we had a fine view of the 
chase. The Delaware was mounted upon one of our most 
fractious and spirited horses, that had never seen a buffalo 
before, and on coming near the animal he seemed perfectly 
frantic with fear, making several desperate surges to the right 
and left, any one of which must have inevitably unseated his 
rider had he not been a most expert and ski&ul horseman. 
During the time the horse was plunging and making such 
efforts to escape, John, while he controlled him with masterly 
adroitness, seized an opportunity and gave the buffalo the 
contents of his rifle, breaking one of his fore-legs, and some- 
what retarding his speed : he still kept on, however, making 
good running, and it required all the strength of our horses 
to bring us alongside of him. Before we came up our most 
excellent hunter, John Bull, had recharged his rifle and 
placed another directly back of the shoulder ; but so tenacious 
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of his life is this animal, that it was not until the other Dela- 
ware and myself arrived and gave him four additional shots, 
that we brought him to the ground. Packing the best pieces 
of the meat upon our horses, we went on, and in a few miles 
found a spring-brook, in which there was an abundance of 
good water, where I determined to make our nest encamp- 
ment. On our return we saw a pack of wolves, with a mul- 
titude of ravens, making merry over the carcass of the buf- 
falo we had killed in the morning. 

Thinking that the Comanches, whose trail we had seen 
yesterday, might possibly be encamped within a few miles of 
us, I this morning directed Captain McClellan to take the 
interpreter and follow the trace. After going about fifteen 
miles be found one of their camps that had been abandoned 
two days previous ; and as there was no prospect of over- 
taking them he returned, after ascertaining that they were 
travelling a southerly course towards the Brazos river. 

In many places above the Witchita mountains we have 
found drift of quartz and scoria, but the boulders of green- 
stone, granite, and porphyry, were only seen below the upper 
end of the range ; and the nearer we approached the moun- 
tains from below, the larger and more angular became the 
fragments, until, on reaching near the base, large angular 
pieces nearly covered the surface of the ground, thereby lead- 
ing us to the conclusion that here is the source of the boulders 
we have seen below the mountains ; whereas the drift found 
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in many places covered with the dwarf oak bushes before 
mentioned* We are encamped upon a creek of clear and 
wholesome water, which Dr. Shumard has named " Loess 
creek," from the circumstance that the soil upon the stream 
contains a deposit of land and fresh-water shells,, among 
which are found those of Pupa muscortm, Succiena elongata, 
and Helix pUbeium, forming a pulverent grayish loam similar 
to the loess found upon the Rhine. 

No fossils were seen in this silt, but our time would not ad* 
mitof making a very thorough examination of the locality. 
Specimens of the shells were, however, procured, to accom- 

Sany our collection, and were found to be similar to those 
escribed by Lyell as occurring in Europe. 
The creek is twenty feet wide, and eight inches deep ; runs 
rapidly between low banks, with only a few cotton-wood and 
elm trees upon them. There are also some few small knots 
or clumps of trees upon the elevated prairie lands in the vi- 
cinity. The observations for latitude at this point give the 
result, 35o 24' 50". 

June 9. — At half-past 2 o'clock this morning we were en 
route again over a very elevated prairie for six miles, when 
we arrived in the valley of a fine stream of pure water, 
twelve feet wide, and one foot deep, with a rapid current- 
This stream is fringed by large cotton-wood trees along the 
banks, and the grass in the valley is most excellent, consisting 
of the mezquite and wild rye, which our animals are very 
fond of. From the fact of the water being so good in this 
stream, we called it Sweet-water creek. The valley is bor*- 
dered upon each side by bluffs from ten to forty feet high ; the 
soil a reddish loam, and quite productive, being somewhat 
similar in appearance to that in the bottoms of Red river, be- 
low the confluence of the Witchita, where the most abundant 
crops are produced. 

As we ascend the river, we have conclusive evidence of the 
falsity of the representations of our visitors, the Witchitas. 
It will be remembered they told us that the entire country 
was a perfectly desolate waste, where neither man nor beast 
could get subsistence, and that there was no danger from In- 
dians, as none ever resorted to this section of Red river. 
Their statements have proved false in every particular, as we 
have thus far found the country well watered, the soil in many 
places good, everywhere yielding an abundance of the most 
nutritious grasses, with a great sufficiency of wood for all the 
purposes of the traveller. 
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There are several old camps near us, which appear to have 
been occupied some two or three weeks since by the Coman- 
ches ; the grass where their animals have grazed is not yet 
grown up. 

Red river, which is about six miles distant from our present 
position, is eighty yards wide, with but a very small pfirtion 
covered with water, running over the quicksand bed. The 
banks upon each side are from four to ten feet high, and not 
subject to inundation. The valley is here about half a mile 
wide, shut in by sandy bluffs thirty feet high, which form die 
border to a range of sand-hills extending back about five miles 
upon each side of the river. The soil in the valley is sandy 
and sterile, producing little but scattering weeds and stunted 
brush. 

June 10. — Our course to-day has been almost due west, up 
the north bank of Sweet-water creek. The country upon 
each side of the valley is high and gently undulating, andthe 
geological formation has changed from deep-red sandstone to 
carboniferous limestone. 

The weather for the last four days has been very cold, as 
will be seen from the meteorological tables appended ; indeed, 
I think I have never in this latitude known the thermometer to 
range as low at this season. Upon the plains where I have 
heretofore travelled during the summer months, a strong breeze 
has generally sprung up about 8 o'clock in the morning and 
lasted until after night, reaching its maximum intensity about 3 
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disposed to communicate with us looks suspicious, and they 
may have hostile intentions towards us ; but with our custo- 
mary precautions, I think we shall be ready to receive them, 
either as friends or enemies. 

Our usual method of encamping is, where we can find the 
curve of a creek, (which has generally been the case,) to 
place ourselves in the concavity, with the wagons and tents 
extending around in a semi-circle, uniting at each .extremity 
of the curve of the creek, so as to enclose a sufficient space 
for the command ; thus we are. protected on one side by the 
creek, and upon the other by tne line of wagons and ttats. 
Immediately after reaching our camping-ground, all the ani- 
mals are turned out to graze, under charge of the teamsters, 
who are armed, and remain constantly with them, keeping 
them as near the. command as the supply of grass will per- 
mit. We generally commence the day's march dbout 3 
o'clock in the morning, and are ready to encamp 4($t 11 
o'clock ; this gives ample time for the animals to graze before 
night, when they are driven into camp. The horses and mules 
are picketed within the enclosure, while the oxen are tied up 
to the wagons ; sentinels are then posted upon each side of 
the encampment, and kept constantly walking in such direc- 
tions that they may have the animals continually in view. 

Many have supposed that cattle in a journey upon the plains 
would perform better and keep in better condition by allow- 
ing them to grpze in the naming before starting upon the 
day's march, which would involve the necessity of travelling 
during the heat of the 'day. These persons are of opinion 
that animals will only feed 'at particular hours of the day, 
and thgt the remainder of the day muft be allotted them for 
rest and sleep, and that unless these rules are adhered to 
they will not .thrive. This opinion, however, is, I think, er- 
roneous, and I also think that cattle will adapt themselves to 
any circumstances, so far as regards their working hours and 
their hours of rest. . If they have been accustomed to labor at 
particular hours of the day, and the order of things is at once 
reversed, the working hours being chanced into hours of rest, 
they may not do as well for a few days, but they soon become 
accustomed to the change, and eat and rest as well as before. 

By starting at an early hour in the morning during the sum- 
mer months, the day's march is over before it becomes very 
warm ; whereas, (as I have observed,) if the animals are al- 
lowed time to graze before starting, the march must continue 
during the middle of the day, when the animals (particularly 

3 
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oxen) will suffer much from the heat of the sua, and, so far 
as my experience goes, will not keep in as good condition as 
when the other plan is pursued. I have adopted this course 
from the commencement of our journey, and our oxen hare 
continued to improve upon it. Another and very important 
advantage to be derived from this course is found in the fact 
that the animals, being tied up during the night, are not liable 
to be lost or stolen. 

The country over which we are now passing, except di- 
rectly in the valleys of the streams, is very elevated and 
undulating, interspersed with round conical hills, thrown up 
by the winds, with the appices very acute ; the soil, a Jight 

fray sand, producing little other vegetation than weeds and 
warf oaks. 
The creek up which we have been travelling runs almost 
parallel, to Red river, and affords us fine camping places at 
any point. 

Frdrn the very many old Indian camps that we have seen, 
and the numerous stumps of trees which, at different periods, 
have been cut by the Indians along the whole course of 
the creek, we infer that this is, and has been for many years, 
a place of frequent resort for the Comanchcs, and I have no 
doubt they could always be found here at the time the buffa- 
loes are passing back aud forth in their migrations during the 
spring and winter. 

f Indians whose trail.-! wo crossed in our march 
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xmce determines of what nation they were ; the number of 
horses and mules in their possession ; whether they were ac- 
companied by their families, and whether th£y were upon a 
war expedition or otherwise ;• as also the time (within a few 
hours) of their passing, with many other facts of importance. 

These faculties appear to be intuitive, and confined exclu- 
sively to the Indian : I have never seen a white man that 
could judge of these matters with such certainty as they. 
For example, upon passing* the trail of the Indians to-day, 
one of our Delawares looked for a moment at the foot-prints, 
picked up a blade of grass that had been crushed, and said 
the trail was made two days since, when to us it had every 
appearance of being quite fresh ; subsequent observations 
satified us that he was correct.. 

Upon another occasion, in riding along over the prairie, I 
saw in the sand what appeared to me to be a bear-track, with 
the impression of all of the toes, foot, and heel ; on pointing 
it out to one of th? Indians, he instantly called my attention 
to some blades of grass hanging about ten inches over the 
marks, and explained to me that while the wind is blowing, 
these blades are pressed towards the earth, and the oscilla- 
tion thereby produced had scooped. out the light s?ind into the 
form I have mentioned. This, when explained, wa^ perfectly 
simple and intelligible; but I am very. much inclined to be- 
lieve the solution of it would have puzzled the philosophy of 
a white man for a long time: 

A few such men as the Delawares attached to each com- 

I)any of troops upon the Indian frontier would, by their know- 
edge of Indian character and habits, and their wonderful 
powers of judging of country, following tracks, &c, (which 
soldiers cannot be taught,) enable us to operate to much bet- 
ter advantage against the prairie tribes. ' In several instances 
when we have nad our animals ' stray away from camp, I 
have sent six or eight teamsters Cor them, who, after search- 
ing a long time, would often return unsuccessful. I 'would 
then send out one Indian, who would make a circuit around 
die camp until he struck the tracks of the lost animals, and 
following them up, would invariably return with them in a 
short time. In this way their services are alindfet indispen- 
sable upon an expedition like ours. 

June 12. — Our course to-day was very nearly due west, up 
the left bank of Sweet-water creek, until, within about three 
miles of our present position, we turned with the course of 
the stream more northwardly. 



The country we passed over was similar to that of yester- 
day, but not so sandy or so heavy upon our teams. We 
came in sight of a line of high bluffs this morning, which 
were apparently about ten miles to the northwest of us. They 
are very elevated, and present much the appearance of the 
borders of the great Staked Plain, or the "Llano estacado" 
of the Mexicans. 

On reaching camp we found that a large party of Indians, 
with very many animals, had been encamped here about two 
weeks since. Numerous trails and horse tracks were seen in 
every direction, and their animals have cropped the grass for 
a long distance around. 

Their lodges were pitched near our camp, and our guide 

E renounced them to have been Kioways. On inquiring how 
e could distinguish a Kioway from a Comanche camp, be 
said the only difference was that the former make the holes 
for their fires about two feet in diameter, while the latter only 
make them about fifteen inches. 

A community of beavers have also selected a spot upon 
the creek near our camp, for their interesting labors and habi- 
tations. I know of no animal concerning which the accounts 
of travellers have been more extraordinary, more marvellous 
or contradictory, than those given of the beaver. By some 
he is elevated in point of intellect almost to a level with man. 
He has been said, for instance, to construct houses, with sev- 
eral floors and rooms ; to piaster the rooms with mud in such 
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situated above this point, and having an inclination towards 
the stream: these they cut down with their teeth, (as the 
marks upon the stumps plainly showed,) aiftl, floating them 
down to the position chosen for the dam, they were placed 
across the stream with an inclination downward, uniting in 
the centre. This formed the foundation upon which the su- 
perstructure of brush and earth was placed, in precisely the 
same manner as a brush dam is made by our millwrights, 
with the bushes and earth altAiating and. packed closely, the 
butts in all cases turned down the stream. After this is 
raised to a sufficient height, the top is covered with earth, 
except in the centre, where there is a sluice or waste-wier, 
which lets off the superfluous water when it rises so high as 
to endanger the structure. In examining the results of the 
labors of these ingenious quadrupeds, it occurred to me that 
the plan of erecting our brush dams must have been originally 
suggested from witnessing those of the beavers, as they are 
very similar. I watched for some time upon the banks of the 
pond, but could see none of the animals. I presume they 
think we make too much noise in our camp to suit them, and 
deem it most prudent to remain concealed in their sub-marine 
houses. 

I observed one place above the pond where they had com- 
menced another* dam, and had progressed so far as to cut 
down two trees on opposite sides of the creek; but as they 
did not fall in the right direction to suit their purposes, the 
work was abandoned. As the course of Sweet-water creek 
turns too much to the north above here, we shall leave it ; 
and it is with much regret that we are obliged to do so, as it 
has afforded us the best of spring water, with good grass and 
wood, for five days. . 

June 13. — Leaving the command this morning encamped 
upon Sweet-water creek, I made a trip to Red river, which 
is about six miles in a southwest direction ; it was one hun- 
dred yards wide where we struck it, with but a very small 
portion covered with water, and, very much to our astonish- 
ment, for the first time, upon tasting it, we found it free from 
salts. Following up the stream about a mile, we discovered 
that this good water all issued from a small stream that put 
in upon the north bank, and above this the bed of the main 
river was dry. As there is -an incrustation of salt upon the 
bed of the river below the creek, where the water has sub- 
sided after a high stage, I have no doubt but that the water 
above here will be found to be impregnated with salts, and 
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that all the fresh water now found in the river comes from 
the creek mentioned. 

Along the whble course of Red river, from Cache creek to 
this point, we find three separate banks or terraces bordering 
the river ; the first of which rises from two to six feet above 
the bed of the stream. The second is from ten to twenty feet 
high; and the third, which forms the high bluff bordering the 
valley of the river, is from fifty to one hundred feel- The first 
bank is in places subject to infhdation, and generally is from 
fifty to two hundred yards wide. The second is never sub- 
merged, and U from two to fifteen hundred yards wide. The 
third bank bounds the high prairie. We found the range of 
sand-hills still continuing along the river ; and we have con- 
stantly during the day been in sight of the line of bluffs which 
I supposed to be the border of the "Llano estacado. " We 
also passed the trail of a very large party of Indians, who 
were ascending the river before the last rain, (some two weeks 

After leaving the river on our return to camp, we found two 
fine brooks of cold spring water, with good wood and grass 
upon them, and as they are in our course, I propose to make 
our next camp upon one of them. 

June 14. — Making an early start this morning, we travelled 
eleven miles in a westerly course, when we reached a very 
beautiful slieam of giKxl spring water, flowing with a uniformly 
rapid current through a valley about a mile wide, covered 
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the trees that they had cut from year to year in various stages 
of decay — some entirely rotten, and others that had been cut 
during the past winter. The fine mezquite and grama grass 
furnishes pasturage for their animals during a great part of the 
winter ; and the cotton-wood is a never failing resort when 
the grass is gone. 

As we are now nearly opposite the country on the Canadian 
river occupied by the Kioway Indians, it is quite probable 
that some of that nation winter at this place ; and I have no 
doubt but that they could be found here at any time during 
that season. I have called the creek Kioway creek. 

Game is abundant in this vicinity ; and our hunters keep 
the entire command constantly supplied with fresh meat, so 
that we have not yet had occasion to kill one of our beef- 
cattle. Seven deer and one antelope were killed to-day. For 
months previous to leaving Fort Belknap, with the exception 
of a few wild onions, my men had eaten no vegetables. Some 
of them had been attacked with scurvy, and all were more or less 
predisposed to it. I have, therefore, been exceedingly anxious * 
to take all possible precautions for warding off this most dreaded 
disease. As I had no anti-scorbutic, with the exception of a 
very few dried apples and a little citric acid, I was obliged 
to make use of everything the country afforded as a substitute 
for vegetables. I caused the. men to eat greens whenever 
they could be obtained, with the green grapes occasionally ; 
and to-day we were so fortunate as to discover a fine bed 
of wild oniorfs (a most excellent anti-scorbutic) upon some 
sand-hills over which we passed. A quantity were collected 
by the men and made use of freely. 



CHAPTER V. 

Reach the aourceoftbe north branch of Red river — Bottle buried — Arrived upon 
the Canadian — Departure for Middle fork — Indian battle ground — Prairie-dog 
town* — Source of the Middle fork — South fork — Proirio-dog*. 

June 15. — On account of the morning being dark and the 
clouds threatening rain, we did not leave camp until daylight 
this morning. We, however, made a good day's march over 
a very heavy sandy country, and after crossing the main river, 
encamped upon the south bank. 

During the day we crossed several small branches, in which 
* we found good water; and in several places, where there was 
timber upon them, we saw old Indian camps. At one place 
I noticed a large grove of cotton-wood which had been en- 
tirely enclosed with a brush fence by the Indians ; this was 
probably made for the purpose of keeping their animals from 
straying away. 

On reaching the river we found that it had very much di- 
minished in magnitude since we had last seen it. It was now 
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river, there has been a very large band of Kioways encamped, 
about two weeks since, and then: animals have cropped much 
of the grass for several miles around us. From the multitude 
of tracks that we see in every direction, there must have been 
an immense number of animals. On leaving here their course 
was south. 

June 16.— Striking our tents at three o'clock this morning, 
we followed up the south bank of the river, which runs in a 
westerly course for eight miles, when it suddenly turns to the 
southwest, and here the elevated bluffs which we have had 
in view for several days past approach the river upon each 
side, until there is but a narrow gorge or canon for the pas- 
sage of the stream. These bluffs are composed of calcareous 
sandstone and clay, rising precipitously from the banks of the 
stream to the height of three hundred feet, when they suddenly 
terminate in the almost perfectly level plain of the " Llano 
estacado." Here the river branches out into numerous rami- 
fications, all running into the deep gorges of the plain. Taking 
the largest, we continued up it, riding directly in the bed of 
the stream for about five miles, when we reached the source 
of this branch of the river, and by ascending upon the table- 
lands above, we could see the heads of the other branches 
which we had passed a few miles below. 

The latitude at this place, as determined by several obser- 
vations of Polaris, is 35° 35' 3", and the longitude 101° 55'. 
These results make our position only about twenty-five miles 
from the Canadian river ; and as I am anxious to determine 
how our observations conform to those we made in ascending 
that stream in 1849, I propose taking ten men, and leaving 
the main body of. the command to guard our oxen and stores, 
to make a trip in a due north course to the Canadian. This 
will serve to show the connexion between that stream and a 
certain known point upon the head of the north branch of Red 
river; and is, in my opinion, a geographical item which it is 
important to establish and confirm by actual observation, par- 
ticularly as the Canadian has by several travellers been mis- 
taken ror Red river. 

At our encampment of this evening is the last running 
.water we have found in ascending this branch of Red river. 
We are near the junction of the last branch of any magnitude 
that enters the river from the north, and about three miles 
from the point where it debouches from the plains, in a grove 
of large cotton-wood trees upon the south bank of the riven 
Under the roots of one of the largest of these trees, which 
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stands near the river, and below all others in the grove, I have 
buried a bottle, containing the following memorandum : "On 
the 16th day of June, 1852, an exploring expedition, com- 

fwed of Captain R. B. Marcy, Captain G. B. McClellan, 
ieutenant J. Updegraff, and Doctor G. C. Shumard, with 
fifty-five men of company D, fifth infantry, encamped here, 
having this day traced the north branch of Red river to its 
sources. Accompanying the expedition were Captain J. H. 
Strain, of Forth Washita, and Mr. J. It. Suydam, of New 
York city." This tree is blazed on the north and east sides, 
and marked upon the north side with a pencil as follows : 
"Exploring Expedition, June 16, 1852." 

An incident happened this evening, which, for a short time, 
gave us much uneasiness and alarm. It was caused by one 
of the gentlemen of the parly walking out from camp alone, 
without our knowledge, and remaining away about two hours 
before we discovered his absence. It was after dark when I 
first learned that he was not in camp, and as there were many 
fresh signs of Indians around, I was fearful he had fallen into 
their hands. I immediately started out the Delawares in 
search of him, and ordered our six-pounder to be discharged, 
with muskets at short intervals, and at the same time made 
preparations for starting out myself; but no sooner had the 
cannon been fired than he made hi3 appearance, in a state of 
much excitement, and had evidently been greatly confused 
and alarmed, as is always the case with persons who are lost- 
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river to the Canadian twenty-five miles. This was a matter 
of much gratification and interest to us, as it developed and 
confirmed the accuracy of our calculations regarding the geo- 
graphical position of the sources of Red river. The point 
where we struck the Canadian is at the mouth of a small 
stream, called Sandy creek upon the map of the road from 
Fort Smith to Santa Fg. This being near longitude 301? 45', 
and latitude 35° 58', makes the calculations for the two posi- 
tions approximate very closely. The formation upon the 
Canadian at this point is very similar to that upon the Red 
river, being composed of light-colored friable arenaceous lime- 
stone, resting upon a stratum of red sand, with a substratum 
of blue clay, the whole overlaid by a drift of quartz, felspar, 
and agate. The soil upon the creek is a dark-brown loam, 
covered with a heavy coating of wild rye and mezquite, and 
if the drought of summer did not prevent, would produce 
abundant crops. The only varieties of timber found here are 
the wild china, hackberry, willow, and cotton-wood, the lat- 
ter, in some instances, growing to an enormous size. One 
tree, standing upon the creek near the Canadian, which we 
measured, was nineteen and a half feet in circumference 
at five feet above the ground. The Santa F6 road passes 
directly along the river-bank at this place, and upon the north 
side of the river stand four cotton-wood trees; these are 
blazed, and the distance in a due south course to the head of 
Red river, with the date of our arrival there, marked upon 
one of them. Having' finished the examination of the north 
branch of Red river, we propose turning to the south from 
this point, and, crossing the elevated prairie of the Staked 
Plain, shall endeavor to reach the middle or Salt Fork, which 
we passed upon our left near the upper extremity of the Wit- 
chita range of mountains. The only apprehension that we 
entertain is, that we may suffer for water, but shall keep our 
water-casks filled whenever it is practicable. 

The grass upon the Staked Plain is generally a very short 
variety of mezquite, called buffalo grass, from one to two 
inches in length, and gives the plains the appearance of an 
interminable meadow that has been recently mown very close 
to the earth. 

I have never travelled over a route on the plains west of 
the Cross Timbers where the water, grass, and wood were 
as good and abundant "as upon the one over which our explo- 
rations have led us. This has been to us a most agreeable 
surprise, as our friends, the Witchitas, had given us to under- 
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stand that we should find no wood, and nothing but salt water, 
in this section of country. I can account for their misrepre- 
sentations only on the ground that they did not wish us to go 
into the country, and took this course to deter us from proceed- 
ing further. 

Jane 20. — We made an early march this morning, passing 
over the high hills bordering the river, and the broad swells 
of prairie adjoining, for twelve miles, when we reached the 
valley of a very beautiful stream, twenty feet wide, and six 
inches deep, running rapidly over a gravelly bed, through a 
valley about a mile wide, of sandy soil, with large cotton- 
wood trees along the banks. I have called this " McClellan's 
creek," in compliment to my friend Captain McClellan, who 
I believe to be the first white man that ever set eyes upon it. 

We were happy, on arriving here, to find the water per- 
fectly pure and palatable ; and we regard ourselves as most 
singularly fortunate in having favorable weather. The rains 
of the last two days have made the atmosphere delightfully 
cool, and afford us water in many places where we nad no 
reason to expect it at this season of the year. 

During the middle of the day, when the earth and the ad- 
jacent strata of the air had become heated by the almost ver- 
tical rays of the sun, we observed, as usual, upon the " Llano 
estacado," an incessant tremulous motion in the lower strata 
of the atmosphere, accompanied by a most singular and illu- 
This phenomenon, which so bitterly deluded 
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he becomes discouraged and disheartened. And thus he 
rides for miles and miles, and still finds himself no nearer 
the goal than when he first saw it — when, perhaps, some sud- 
den change in the atmosphere would dissipate the illusion, 
and discloses to him the fact that he had been following a 
mirage. 

June 21. — On leaving our camp of last night, we crossed 
the creek and continued a south course for about five miles, 
when we rose upon the crest of a very elevated ridge which 
divides the waters of the north from those of the middle or Salt 
Fork, the valleys of both of which can be seen from this position. 
Descending upon the south side of the ridge, we encamped 
upon an affluent of the south fork, which runs rapidly through 
a narrow valley in an easterly course.' The water is abun- 
dant, and free from salts. 

The geological formation upon this side of the dividing 
ridge is different from that upon the north side, being here a 
soft, coarse, friable, conglomerated sandstone, enclosing a 
small drift of quartz, felspar, mica, and serpentine. The 
country in this vicinity is much broken and cut up with deep 
gorges and abrupt ridges, which are mostly impassable for 
wagons, and we nave been obliged in consequence to travel 
a very circuitous route to-day, keeping the dividing ridges as 
much as possible, where we invariably find good ground for 
a road. 

June 22. — In our course this morning, we struck one of the 

f)rincipal branches of the Salt Fork near its source, and fol- 
owed it down upon the left bank to its confluence with the 
main stream. Below the junction the stream was fifty yards 
wide, but only about one-fourth of its bed covered with 
water. This branch of Red river, like the other, heads in 
the border of the " Llano estacado," and directly at the source 
is an elevated hill with abrupt vertical sicfts, terminating in a 
level summit; below this, upon the south bank, are two 
round mounds that can be seen for many miles. 

We were much gratified ip finding the water at the head 
of this branch^as in the north fork, sweet and wholesome. 
This settles the question that these branches of the river do 
not take their rise in salt plains, as has heretofore been very 
generally supposed. On the icontrary, at their sources, whicn 
are in the eastern borders of the "Llano estacado," the water 
is as pure and wholesome as can be desired. And thiff char- 
acter conjinues upon all the confluents until they dkter the 
gypsum formation, when they become impregnated with salts, 
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that impart a new character to the water, which continues td 
its junction with the Mississippi. 

A solitary cotton-wood, with an occasional clump of wil- 
lows, constitute the sylva of this portion of the river. The 
soil in the valley is an arenaceous red alluvium, and would 
be productive with the aid of artificial irrigation. 

The bluffs bordering the valley are, at this place, about 
one hundred feet high, and composed of a deep red clay, 
overlaid with a stratum of drift ; and this surmounted with a 
capping of calcareous sandstone from five to fifteen feet thick. 

Upon the rocky bluffs bordering the river we found silici- 
fied wood iu great quantities, strewed about over a distance 
of two miles. The petrifaction was most perfect, exhibiting 
all the fibres, knots, and bark, as plainly as in the native 
state, and was quite similar to the cotton-wood. 

This evening we have another rain coming from the north- 
west, which will increase our chances for finding water in ad- 
vance. 

As it will be seen by a reference to the meteorological ta- 
bles, our barometer has, in almost every instance, been a 
certain index to the weather from the commencement of the 
march. Sometimes, indeed, it has exhibited a most extraor- 
dinary depression of the mercury fur two or lliree days pre- 
vious to a storm; but iu no instance has it failed to rain be- 
fore the instrument will resume its usual range. 

During the last Lhrcc summers which I have spent upon 
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party had piled up and burned the lodges and effects of the 
vanquished. Pieces of the lodge-poles, and a quantity of 
fused glass beads, with small pieces of iron nnd other articles 
pertaining to their domestic economy, which had partially 
escaped the conflagration, were found scattered about the en- 
campment. The number of lodge-fires indicated that the 
vanquished party was small. 

The trail of a large party of Kioways, travelling to the 
north just before the last rain, has been seen to-day ; and we 
are continually meeting with evidences of their having fre- 
quently resorted to this branch of the river. Their old camp- 
ing places and their trails are seen almost every day. They 
are probably at this time north of the Candian, with the buf- 
faloes ; but are attracted to the waters of Red river in the au- 
tumn and winter, where the exuberant and rich grama grasses 
which everywhere abound in the river bottoms afford the 
finest pasturage to their numerous animals. 

We have been gradually and regularly ascending in our 
progress westward, until now our approximate elevation 
above the sea, as indicated by the barometer, is two thousand 
seven hundred and two feet. 

Our route to-day along the river valley has been populous 
with prairie dogs, their towns occupying almost the entire val- 
ley of the river. I was anxious to obtain a good specimen, 
and killed several of the largest I could find ; but my rifle- 
ball mutilated them so much, that we did not think them 
worth preserving. • • 

Our hunters brought in two deer and a turkey this eve- 
ning, and their auxiliaries, the greyhounds, have added an- 
other deer to the list. 

June 23. — This morning being dark, cloudy, and threaten- 
ing rain, we did not leave camp until a late hour, when we 
continued our march down the left bank of the river tor some 
four or five miles, directly at the base of fhe lofty escarpments 
of red clay and sandstone which terminate the valley upon 
the north side. 

Soon after we started it commenced raining violently, and 
has continued incessantly throughout the day. It has raised 
the water in the river about twelve inches, so that now the 
entire bed is covered. In consequence of the rain we made 
an early encampment upon the south bank of the river. 

The country upon each side of the river along where we 
have passed to-day has been much broken up into deep 
gorges and precipitous ridges, wliich are wholly impassable 
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for wagon 9 ; and the features of the country adjoining have 
assumed a desert character. With the exception of a narrow 
strip of land forming the river bottom, no arable soil can be 
seen, and no timber is found except a few stunted cotton- 
woods directly upon the river banks. Several varieties of the 
wild sensitive plant, and especially the Sckratrfria angiutata, 
are found everywhere throughout this section, and the atmo- 
sphere is redolent with the delightful perfume which is emit- 
ted from their blossoms. 

Having traced this branch of the river to its source, and 
satisfied myself, from the portion that we have passed over, 
as to its general physical and topographical features, I have 
resolved to leave it at this point, and taking a southerly 
course, shall endeavor to make our way to the south branch 
of the river. I think the remainder of the time we have at 
our disposal can be more profitably occupied in exploring the 
country along the borders of that stream than in any other 
way. 

We shall set out with a supply of water and wood suffi- 
cient for three days ; and we hope, before that time expires 
to find ourselves upon the waters of the south branch. Our 
animals that were poor when we left the settlements, are at 
this time in most excellent condition ; and if we continue to 
find water and grass as abundant as we have. done, we shall 
take them home in much better plight than they were at the 
commencement of our journey. 
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of the divide, we encamped upon a small branch, where we 
found good water and grass, with a few cotton-wood trees, 
which furnished us with fuel. 

The geological formation upon the bluffs bordering this 
stream is a friable red sandstone, overlaid with a stratum of 
coarse gypsum, with a subjacent stratum of bright red clay, 
interstratified with seams of gypsum. The soil since we left 
the sand-hills has been good, probably owing to the fertilizing 
properties of the gypsum. 

June 25. — The atmosphere this morning was clear, cool, 
and bracing, with a north-northeasterly wind ; the thermome- 
ter at 3 a. m. standing at 69°. The sky at sunrise was 
cloudless, and the sun shone brilliantly upon some elevated 
white bluffs which we could see in the distance, and supposed 
to be upon the border of the valley of the south fork of Red 
river. 

At an early hour we resumed our march down the creek for 
about three miles, when we crossed another large stream with 
clear running water, and taking* a circuitous course among the 
rough and broken hills bordering it, we made fifteen miles, 
encamping upon a branch where we found water standing in 
pools. 

Our course to-day has led us through a formation of sul- 
phate and carbonate of lime, which in some places appeared 
to be decomposed and covered the earth in a powdered slate 
to the depth of three inches. Several fossil shells belonging 
to the cretaceous system were found to-day ; they were much 
rounded by attrition, and probably have been transported here 
from a distance by water. 

June 26. — We were in motion at the usual time this morn- 
ing, and turning our course up the v river over a very broken 
and elevated country, travelled ten miles, when we encamped 
upon a large branch of the south fork which enters from the 
north. It is fifty yards wide, with a sandy bed, and at this 
time contains but little water. The white escarpment of the 
Staked Plain has been in sight for the last two days in front 
and on the right of us. It seems to be very much elevated 
above the adjoining country, with almost vertical sides, cov- 
ered with a scrubby growth of dwarf cedars, and from the 
summit the country spreads out into a perfectly level plain, 
or mesa, as far as the eye can penetrate. 

The stream upon which we are encamped, like the other 
branches of Red river, takes its rise in the borders of this 
plain, and for several miles from its source there are numer- 

4 
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ous branches issuing from deep cations, with perpendicular 
sides, which continue until they debouch into the more rolling 
country below, where the bonks become low, and the bea 
broad and sandy. 

The geological features of the country upon the head of this 
branch are characterized by a different formation from that 
upon the other branches we have seen, inasmuch as we here 
find the gypsum extending to the very sources, and the water 
having the peculiar taste imparted by that mineral throughout 
its entire course. 

Our road during the whole day has passed through a con- 
tinuous dog-town, (Spcrmophilw ludoneianvi,) and we were 
often obliged to turn out of our course to avoid the little 
mounds around their burrows. 

In pnssing along through these villages the little animals 
are seen in countless numbers sitting upright at the mouths of 
their domictls, presenting much the appearance of stumps of 
small trees ; and so incessant is the clatter of their- barking, 
that it requires but little effort of the imagination to fancy 
oneself surrounded by the busv hum of a city. 

The immense number of animals in some of these towns, 
or warrens, may be conjectured from the large space which 
they sometimes cover. The one at this place is about twenty- 
five miles in the direction through which we have passed it. 
Supposing its dimensions in other directions to be the same, it 
would embrace an area of six hundred and twenty-five square 
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elevated table lands of New Mexico, where there was no wa- 
ter upon the surface of the ground for twenty miles, and where 
it did not seem probable that it could be obtained by excava- 
ting to the depth of a hundred feet. This has induced me to 
believe that they do not require that element without which 
most other animals perish in a short time. 

As there are generally no rains or dews during the summer 
months upon the plains where these towns are found, and as 
the animals never wander far from home, I think I am war- 
ranted in coming to the conclusion that they require no water 
beyond that which the grass affords them. That they hyber- 
nate and pass the winter in a lethargic or torpid state is evi- 
dent, from the fact that they lay up no sustenance for the 
winter, and that the grass around their holes dries up in the 
autumn, the earth freezes hard, and renders it utterly impos- 
sible for them to procure food in the usual manner. 

When the prairie-dog first feels the approach of the sleep- 
ing season, (generally about the last days of October,) he 
closes all the passages to his dormitory to exclude the cold 
air, and betakes himself to his brumal slumber with the 
greatest possible care. He remains housed until the warm 
days of spring, when he removes the obstructions from his 
door, and again appears above ground as frolicsome as ever. 

I have been informed by the Indians, that a short time 
before a cold storm in the autumn, all the prairie-dogs may 
be seen industriously occupied with weeds and earth closing' 
the entrances to their burrows. They are sometimes, how- 
ever, geen reopening them while the weather is still cold and 
stormy, but mild and pleasant weather is always certain to 
follow. 

It appears, therefore, that instinct teaches the little quad- 
rupeds when to expect good or bad weather, and to make 
their arrangements accordingly. A species of small owl is 
always found in the dog towns, sitting at the mouths of the 
holes when not occupied by the dogs ; whether for the pur- 

fose of procuring food, or for some other object, I do not 
now. They do not, however, as some have asserted, bur- 
row with the dogs ; and when approached, instead of enter- 
ing the holes, they invariably fly away. It has also been 
said that the rattlesnake is a constant cohipanion of the dog ; 
but this is a mistake, for I have sometimes passed for days 
through the towns without seeing one. They are, howeve^. 
often seen in the holes in company with the dogs, and it has 
been supposed by some that they were welcome guests with 
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the proprietors of the establishments ; but we have satisfied 
ourselves that this is a domestic arrangement entirely at 
variance with the wishes of the dogs, as the snakes prey 
upon them, and must be considered as intruders. They are 
probably attracted to the burrows for the purpose of procur- 
ing food, as one snake which we killed was found to have 
swallowed a full-grown dog. 
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CHAPTER VI. 

Arrive at main South Fork — Panther killed — Bitter water — Intense thirst- 
Head spring — Bears abundant — Departure down the river. 

June 27. — Making an early start this morning, we travelled 
dowu the river for five miles, when we crossed and resumed 
the south course over high rolling lands, much broken up on 
each side into numerous deep defiles and rugged cliffs, run- 
ning towards the main river. 
J)irectly in front of us lay the high table lands of the 
'nLlano estacado," towering up some eight hundred . feet 
above the surrounding country, and bordered by precipitous 
escarpments capped with a stratum of white gypsum, which 
glistened in the sun like burnished silver. After travelling 
fourteen miles, we reached the valley of the principal branch 
of the river. 

It was here nine hundred yards wide, flowing over a very 
sandy bed, with but little water in the channel, and is fortified 
upon each side by rugged hills and deep gullies, over which 
I think it will be impossible to take our train. The soil 
throughout this section is a light ferruginous clay, with no 
timber except a few hackberry and cotton-wood trees upon 
the banks of the streams. There is but little water either in 
the river or in the creeks, and in a dry season I doubt if there 
would be any found here. 

Our route to-day has continued to lead us through dog towns, 
and it is probable that the fact of their being so abundant here 
has suggested the name which the Comanches have applied 
to this branch of Red river, of " Ke-che-a-qui-ho-no," or 
" Prairie-dog-town river." 

We were so unfortunate yesterday as to lose an excellent 
bear-dog which a gentleman in Arkansas had taken great pains 
to procure for me. I regret this very much, as we are now 
coming into a couutry where we shall probably find these ani- 
mals abundant, and it is difficult to hunt them without a good 
dog, trained for the purpose. t 

Our hunters killed two antelopes to-day. We have seen 
but few deer, however, and no turkeys, during the last week. 
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We occasionally see the pinnated grouse and th« quail ; as 
also the meadow-lark, which I have found in all places 
wherever I have travelled. 

June 28. — On leaving our encampment of last night, we 
took a southwesterly course for the eastern extremity of the 
white-capped blufls which have been so long in sight, and 
which border the great plain of the " Llano estacado" upon 
the river valley. 

After marching eight miles over a succession of very rugged 
hills and valleys, which rise as they recede from the river, 
we reached the base of these towering and majestic cliffs, 
which rise almost perpendicularly from the undulating swells 
of prairie at the base, to the height of eight hundred feet, and 
terminate at the summit in a plateau almost as level as the 
sea, which spreads out to the south and west like the steppes 
of Central Asia, in an apparently illimitable desert. » 

I supposed, Irom the appearance of the country at a dis- 
tance) that I should be able to find a passage for the wagons 
along at the foot of these cliffs ; but, upon a closer examination, 
find the ground between them and the riverso much cut up by 
abrupt ndges and deep glens, that it is wholly impracticable 
to take our train any further up this branch of the river. We 
have sought for a passage by which we might take the trains 
to the top of the bluffs, where, as they run nearly parallel to 
the course of the river, wc might have continued on with the 
wagons; but, after- making a careful examination, we have 
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the cry of the fawn. I soon succeeded in attracting their at- 
tention, and in a short time decoyed one of the unsuspicious 
animals within range of my rifle, which 1 raised to my shoul- 
der, and, taking deliberate aim, was in the act of pulling trig- 
ger, when my attention was suddenly and most unexpectedly 
drawn aside by a rustling which I heard in the grass to my 
left. Casting my eyes in that direction, to my no small aston- 
ishment, I saw a tremendous panther bounding at full speed 
directly towards me, and within the short distance of twenty 
steps. As may be imagined, I immediately abandoned the 
antelope, and, directing my rifle at the panther, sent a ball 
througn his chest, which stretched him out upon the grass 
about ten yards from where I had taken my position. Im- 
pressed with the belief that I had accomplished a feat of 
rather more than ordinary importance in the sporting line, I 
placed my hand to my mouth, (" a la savage,") and gave 
several as loud shouts of exultation as my weak lungs would 
permit, partly for the purpose of giving vent to my feelings of 
triumph upon the occasion, and also to call the Captain, whom 
I had left some distance back with the horses. As he did not 
hear me 1 went back for him, and on returning to the spot 
where I had fired upon the panther, we discovered him upon 
his feet making off. The Captain gave him another shot as 
he was running, and then closed in with his rifle clubbed, and 
it required several vigorous blows, laid on in quick succes- 
sion, to give him his quietus. 

The panther had probably heard the bleat, and was coming 
towards it with the pleasant anticipation of making his break- 
fast from a tender fawn ; but fortunately for me, I disappointed 
him. It occurred to me afterwards that it would not always 
be consistent with one's safety to use the deer-bleat in this 
wild country, unless we were perfectly certain we should 
have our wits about us in the event of a panther or large bear 
(which is often the case) taking it into his head to give cre- 
dence to the counterfeit. This was a large specimen of the 
Felis concolor, or North American congar, measuring eight 
feet from his nose to the end of the tail. 

June 29. — As we were unable to proceed further up this 
branch of the river with the wagons, I concluded to leave the 
main body of the command under charge of Lieut. Upde- 
graff, and, with Capt. McClellan and a small escort of ten 
men, to push on pnd endeavor to reach the head spring of this 
the principal branch of Red river. 

Taking provisions for six days, packed upon mules, we went 
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forward this morning over a constant succession of steep, 
rocky ridges, and deep ravines, in one of which we discovered 
a grouo in the gypsum rocks, which appeared to have been 
worn out by the continued action of water, leaving an arched 
passway, the sides of which were perfectly smooth and sym- 
metrical, and composed of strata of three distinct bright colors 
of green, pink, and white, arranged in such peculiar order as 
to give it an appearance of singular beauty. On our arrival 
here the men were much exhausted by rapid marching over 
the rough ground, and were exceedingly thirsty. Fortunately 
we lound near the mouth of the grotto a spring of very cold 
water bursting out of the rock ; and although it had the pe- 
liar taste of the gypsum, yet they drank large quantities with- 
out suffering from it.* Our animals and men being much 
jaded from travelling over this rough and forbidding country, 
we turned down towards the river after a short halt at the 
grotto, and on reaching it found the water still very bitter and 
unpalatable. As the day was very warm, (the thermometer 
standing, at 32 o'clock m., at 104° Fahrenheit in the shade) 
with no air stirring, the reflection of the sun's rays from the 



* Ah this spring isurd directly iron) the pure gypsum rock, I procured a spe- 
cimen of the water, which has been analyzed under the direction of Professor 
W. S. Clarke, in tlio laboratory of Amherst College, and may, I think, be re- 
garded as containing llioae ingredients which communicate that peculiar disa- 
greeable taste to all the water in this country thai flows over a gypsum forma- 
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white sand in the bed of the river made it exceedingly op- 
pressive. 

At sundown we bivouacked near a small pot>l of muddy 
water, a little better than that in the river, but still very unpa- 
latable. In despite of this, as we were suffering much from 
the intense thirst caused by the heat of the day, and from 
drinking the nauseating water we had met with upon the 
march, we indulged freely ; but instead of allaying thirst it 
only served to increase it. 

The country over which we have passed to-day, upon both 
sides of the river, has been cut up by numerous deep gorges 
extending from the chain of mural escarpments that terminate 
the " Llano estacado" to the river, and in many of these are 
small streams of water which issue from springs in the rocky 
sides of the gorges. We have met with no trees, except a 
species of red cedar, Junipcrus Virginiana, and a few lonely 
cotton-woods. 

The soil is sandy upon the ridges, with blue and red clay 
in the valleys, and gypsum rocks predominate throughout the 
formation. The high bluffs to the south of us have gradually 
approached the river until, near our encampment, they are 
only about two hundred yards distant. 

June 30. — At daylight this morning we were in the 
saddle, and, taking the bed of the river, set out at a brisk 
pace, hoping to find some good water during the day. Our 
course was very circuitous, from being obliged to follow 
the windings made by the numerous detours in the river. 
The lofty escarpments which bounded the valley upon each 
side, rose precipitously from the banks of the river to the 
enormous height of from five to eight hundred feet ; and in 
many places there was not room for a man to pass between 
the foot of the acclivities and the river. It was altogether 
impossible to travel upon either side of the river, so much 
broken and cut up was the ground; and the only place where 
a passage for a horse can be found is directly along the defile 
of the river bed. We found frequent small rivulets flowing 
into the river through the deep glens upon each side ; but most 
unfortunately for us, the water in them all was acid and nau- 
seating. We made our noon halt at one of these streams, 
after travelling fifteen miles over the burning sands of the 
river bed. 

At this time we had become so much affected by the fre- 
quent and irresistible use of the water, that most of us expe- 
rienced a constant burning pain in the stomach, attended with 
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loss of nppetite, and the most vehement and feverish thirst 
We endeavored to disguise die taste of the water by making 
coffee with ft, but it retained die same disagreeable properties 
in that form that it had in the natural state. 

At four in the evening, we again pushed forward up the 
river, praying most devoutly that we might reach the termi- 
nation of the gypsum formation before night, and ttiat the 
river, which was still of very considerable magnitude, would 
branch out and soon come to a termination. 

Four miles from our halting-place we passed a large 
affluent coming in from the north, above which there was a 
very perceptible diminution in the main stream ; and in going 
a lew miles further, we passed several more, causing a stilt 
greater contraction in its dimensions. AH these affluents 
were similar in character to the parent stream, bordered with 
lofty and precipitous bluffs, with gypsum veins running 
through them similar to those upon the main river. 

Towards evening we arrived at a point where the river di- 
vided into two forks, of about equal dimensions. We fol- 
lowed the left, which appeared somewhat the largest, and 
here lbund the bluffs receding several hundred yards from the 
banks upon each side, leaving a very beautiful and quiet 
little nook, wholly unlike the stern grandeur of the rugged 
defile through which wc had been passing. This glen was 
covered with a rich carpet of verdure, and embowered with 
the foliage of the graceful china and aspen, and its rural and 
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the agitation of a similar subject; and from the drift of the 
argument, I have no doubt that a moderate quantity of Croton 
water, cooled with Boston ice, would have met with as ready 
a sale in our little mess as in almost any market that could 
have been found. If I mistake not, one of the gentlemen of- 
fered as high as two thousand dollars for a single bucket of 
the pure element ; but this was one of those few instances in 
which money was not sufficiently potent to obtain the object 
desired. f 

We laid ourselves down upon our blankets and endeavored 
to obliterate the sensation of thirst in the embraces of Mor- 
pheus ; but so far as I was concerned, my slumbers were 
continually disturbed by dreams, in which I fancied myself 
swallowing huge draughts of ice-water. 

July 1. — We saddled up at a very early hour this morning, 
and proceeded on up the river for several miles, when we 
found a large affluent putting in from the north ; and after 
travelling a few miles further, we passed many more small 
tributaries, which caused the main stream to contract into the 
narrow channel of only twenty feet ; and its bed, which from 
its confluence with the Mississippi to this place (with the ex- 
ception of a ridge of rocks which crosses it near Jonesbo- 
rough, in Texas) had been sand, suddenly changed to rock, 
with the water, which before had been turbid, flowing clear 
and rapidly over it; and, much to our delight, it was en- 
tirely free from salts. This was certainly an unlooked-for 
luxury, as we had everywhere before this found it exceedingly 
unpalatable. As I before observed, the effect of this water 
upon us had been to produce sickness at the stomach, attended 
with loss of appetite, and a most raging and feverish thirst, 
which constantly impelled us to drink it, although it had a 
contrary effect upon us from what we desired, increasing 
rather than allaying thirst. 

After undergoing the most intense sufferings from drinking 
this nauseating fluid, we indulged freely in the Dure and deli- 
cious element as we ascended along the narrow dell through 
which the stream found its way. And following up for two 
miles the .tortuous course of the gorge, we reached a point 
where it became so much obstructed with huge piles of rock, 
that we were obliged to leave our animals and clamber up 
the remainder of the distance on foot. 

The gigantic escarpments of- sandstone, rising to the giddy 
height of eight hundred feet upon each side, gradually closed 
in until they were only a few yards apart, and finally united 
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over head, leaving a long, narrow corridor beneath, at the 
base of which the head spring of the principal or main branch ^ 
of Red river takes its rise. This spring bursts out from its 
cavernous reservoir, and, leaping down over the huge masses 
of rock below, here commences its long journey to unite with 
other tributaries in making the Mississippi the nohlest river in 
the universe- Directly nt the spring we found three small 
cotton-wood trees, one of which was blazed, and the fact of 
our having visited the jilace, with the date, marked upon it. 

On beholding this minute rivulet as it wends its tortuous 
course down the steep descent of the canon, it is difficult to 
realize that it forms the germ of one of the largest and most 
important rivers in America ; floating steamers upon its 
bosom ibr nearly two thousand miles, and depositing an allu- 
vion along its borders which renders its valley unsurpassed 
for fertility. 

We took many copious draughts of the cool and refreshing 
water in the spring, and thereby considered ourselves, with 
the pleasure we received from the beautiful and majestic 
scenery around us, amply remunerated for all our fatigue and 
privations. The magnificence of the views that presented 
themselves to our eyes as we approached the head of the 
river, exceeded anything I had ever beheld. It is impossible 
for me to describe the sensations that came over me, and the 
exquisite pleasure I experienced, as I gazed upon these grand 
and novel pictui 
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doubts and salient angles all arranged in due order. Then, 
again, we would see a colossal specimen of sculpture repre- 
senting the human figure, with all the features of the face, 
which, standing upon its lofty pedestal, overlooks the valley, 
and seems to have been designed and executed by the Al- 
mighty artist as the presiding genius of these dismal solitudes. 

All here was crude nature, as it sprang. into existence at 
the fiat of the Almighty architect of the universe, still pre- 
serving its primeval type, its unreclaimed sublimity and wild- 
tiess ; and it forcibly inspired me with that veneration which 
is justly due to the high antiquity of nature's handiworks, and 
which seems to increase as we consider the solemn and im- 
portant lesson that is taught us in reflecting upon their con- 
tinued permanence when contrasted with our own fleeting 
and momentary existence. 

On climbing up to the summit of the escarpment over the 
head of the spring, we found ourselves upon the level plain of 
the *• Llano estacado," which spreads out from here in one 
uninterrupted desert, to the base of the mountains east of the 
Rio Grande. The geographical position of this point, as de- 
termined by courses and distances from the place where we 
left the wagons, is in latitude 34° 4% north, and longitude 
103° 7' 11" west; and its approximate elevation above the 
sea, as determined by frequent and careful barometric obser- 
vations, is 2,450 feet. 

The geological formation is different here from what it is 
below, inasmuch as we find no gypsum ; and the moment we 
passed this mineral, (which was only about two miles before 
we reached the head of the river,) the water became at once 
sweet and good. 

We have 6een numerous bear tracks within the past two 
days ; and occasionally the animals themselves, two of which 
we killed. Several that we saw, however, escaped ; and we 
had frequent occasions to regret the loss of our bear-dog, as 
we might have killed many more with his assistance. 

John Bull, who still continued to ride the same fractious 
horse which he had in the buffalo hunt, made a brush with a 
large bear to-day, but did not succeed in getting alongside of 
him, as the horse became perfecdy mad and unmanageable 
the moment he got sight of tne bear. This is often the case; 
and there are but few horses that can be made to approach 
one of these animals. 

Several anecdotes, which were related to me by our guide, 
concerning the habits of the black bear, would seem to entitle 
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liim to a higher position in the scale or animal instinct and 
sagacity than that of almost any other quadruped. For in- 
stance, he says that before making his bed to lie down, the 
animal invariably goes several hundred yards with the wind, 
at a distance from his track. Should aii enemy now come 
upon his track, he must approach him with the wind; and 
with the ncar's keen sense of smell, he is almost certain to be 
made aware of his presence, and has time to escape before 
he is himself seen. 

He also states that when pursued, the bear sometimes takes 
refuge in caves in the earth or rocks, where the hunter often 
endeavors, by making a smoke at the entrance, to force him 
out ; but it not unfrequcntly happens, that instead of coming 
out when the smoke becomes too oppressive, he very delibe- 
rately advances to the fire, and with Ins fore feet beats upon 
it uniil it is extinguished, then retreats into the cave. This 
he assured me he had often seen. Although these statements 
would seem to endow bruin with something more than mere 
animal instinct, and evince a conception of the connexion 
between cause and effect, yet another anecdote which was 
related to me would go to prove this curious quadruped one of 
the most stupid fellows in the brute creation. 

My informant says, that when the bear cannot he driven 
out tne. cave by smoke, it sometimes becomes necessary for 
the hunter to take his rille, and with a torch to enter the cavern 
in search of him. One would suppose ibis a very hazardous 




HOMEWARD MARCH. 63 

of this distance the river runs through a deep defile, the 
escarpments of which rise from five to eight hundred feet 
upon each .side, and in many places they approach so near 
the water's edge that there is not room for a man to pass, and 
it is often necessary to travel for several miles in the bed of * 
the river before a place is found where a horse can clamber • 
up the precipitous sides of the chasm. 

I could not determine in my own mind whether this remark- 
able defile had been formed, after a long lapse of time, by 
the continued action of the current, or had oeen produced 
by some great convulsion of nature: perhaps both causes 
have contributed to its formation, some convulsive operation 
having first given birth to an extensive fissure, and the 
ceaseless action of the stream having afterwards reduced it 
to its present condition. 

A gentleman who is travelling with us, and who was attached 
as a captain to Col. McLeod's expedition to Santa F6, so 
graphically described by Mr. Kendall, recognized a point, 
near the head of the river, where his command passed. He 
is of the opinion that the river which they ascended, and sup- 
posed at the time to be the principal Branch of Red river, 
must have been the Big Witchita, and they probably passed 
entirely to the south of the main branch of the river. The 
fact that they were for a long time upon the plains of the 
"Llano estacado" would go to confirm this supposition, as 
anywhere to the north of this stream they would not have 
encountered much of it. 

July 4. — This morning at an early hour we turned our faces 
towards home, and travelled about five miles down the right 
bank of the river, when we discovered that the countrv in 
advance upon that side was so much broken into deep gullies 
and abrupt ridges that it would be impracticable to get our 
wagons over them. We therefore crossed to the north side of 
the river, where we found a most excellent road over smooth 
prairie. At our present position we have a pond of excellent 
water, with an abundance of hackberry and cotton-wood for 
fuel. On approaching the pond, Capt. McClellan and my- 
self, who were in advance of the command, espied a huge 
panther very leisurely walking away in an opposite direc- 
tion ; and as, in hunter's parlance, we " had the wind of him," 
it enabled us to ride sufficiently near to give him a shot 
before he discovered us. It took effect and caused him to make 
a tremenduous leap into the air, and, running a short distance, 
he fell dead. We have also killed four deer to-day, which 
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supplies us with an abundance of fresh meat. Some of the 
bucks are now very fat, and the venison is superior to any 
I have ever eaten. 

The pond of water at our camp is a very peculiar and 
* strange freak of nature. It is almost round, two hundred and 
fifty teet in diameter, with the water thirty feet deep, and per- 
fectly transparent and sweet. The surface of the water in 
this basin is about twenty feet below the banks, and the sidea 
of the depression nearly perpendicular. The country for two 
or three miles around, in all directions, rises to the height of 
from one to two hundred feet. As this pond seems to be sup- 
plied by springs, and has no visible outlet, it occurred to me 
that there might jKissibly be a subterraneous communication 
which carried off the surplus water and the earth from the 
depression of the basin. 

July 5.— We were in motion this morning at 2 o'clock) 
keeping down the left bank of the river, in an easterly course 
over a firm and smooth road for sixteen miles, when we found 
ourselves upon a small running creek, the water of which was 
strongly charged with salts ; but as we had filled our casks 
at the pond we did not suffer. 

We are encamped near a conical-shaped mound, flat upon 
the top, and are about three miles from the main river. 

We find much more mezquite timber upon this branch of 
the river than upon the other. Indeed, I have never seen 
much of this wood above the thirty-sixth degree of north lat- 
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The grama grass, which appears to flourish in this section, 
is now in process of heading, and will soon be matured. 4 ' 
This most excellent forage for animals does not ripen until 
quite late in the season, and remains green during most of the 
winter. I have observed it growing in about the same latitudes 
as the mezquite trees ; but it is most abundant in New Mex- 
ico, where it is the predominating grass of the country. 

As I was ridi/ig at a distance from the train to-day, I saw 
three Indians, but they immediately passed out of view in 
a ravine, and were not observed again. 

We are encamped this evening upon a very clear and 
rapid brook ; but the water, unfortunately, has the character- 
istic taste of the gypsum. 

There is capital grass upon the creek, and large cotton- 
wood and hackberry, with a few mulberry trees, which, being 
the first we have seen for several weeks, has suggested a 
name for the stream — "Mulberry creek" 

July 7. — We left camp at 2 o'clock this morning, and con- 
tinued on for three miles over the same description of coun- 
try as that we passed yesterday, when we arrived at a swift- 
running creek, twenty-five feet wide and eight inches deep, 
of clear, cold water; but, as usual, upon tasting it, found it 
uupalatable. After passing this creek our course was nearly 
parallel to the river, and from four to twelve miles distant. 

The gypgum formation characterizes this section, and has 
continued from near the head of the river to this place ; but 
as it imparts to the water such disagreeable qualities, we 
earnestly desire to see no more of it. 



* Two varieties of grama grass-seed (Chondrosium foencutn and Mheropogon 
oTigosUthyutn) were collected and disposed of in the manner mentioned in the 

following letter : 

U. S. Patent Office, 

November 12, 1852. 

Sir : The two packages of grama grass-seed from near the sources of Red 
river, forwarded by you to this office, have been recoived, and you are requested 
to accept the thanks of the offico for the same. They have already been dis- 
tributed, in conformity with your suggestion, to gentlemen in the States of Vir- 
ginia, North Carolina, South Carolina, Georgia, Alabama, and Louisiana. 
Very respectfully, your obedient servant, 

S. H. HODGES 

Capt. R. B. Makcy, New York. 

o 
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One of our Delawarea killed a very large wild cat {bynnu 
rufuf) to-day, the skin of which we have preserved. 

Our collection of reptiles increases very rapidly, and we 
now have upwards of a hundred specimens, many of them 
very beautiful and interesting. Our Herbarium is also enlarg- 
ing daily, and we already have a large collection. 
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CHAPTER VII. 

Antelope and Deer — Witchita Mountains in sight — Reach Buffalo Creek — 
Valley of Otter Creek— Salubrity of Climate— Deer Bleat— Horse Flies— 
Scurvey — Witchita Mountains — Pass through the Mountains — Buffalo seen. 

July 8. — Our train was again in motion at 2 o'clock this 
morning, and our road led us over very elevated table lands, 
near the dividing ridge of the two branches of the river, where 
the country is totally destitute of wood or water, and alto- 

tether devoid of interest until reaching this place, where we 
nd a few small ponds of wretched water and a clump of 
trees. 

In addition to four deer and two antelopes that have been 
killed by our party to-day, our greyhounds have contributed 
another deer to our larder. 

We have had several good opportunities since we have 
been upon the plains of witnessing the relative speed of the 
different animals found here, and our observations have con- 
firmed the opinion I have before advanced. For example, 
the greyhounds have, upon several different occasions, run 
down and captured the deer and the prairie rabbits, which are 
also considered very fleet ; but although they have had very 
many races with the antelope under favorable circumstances, 
yet they have never, in one instance, been able to overtake 
them ; on the contrary, the longer the chase has continued 
the greater has been the distance between them. The Cer- 
€us Virginvanun (our red deer) has generally been considered 
the fleetest animal upon the continent after the horse, but the 
Antilocapra Americana, or prong-horned antelope of the plains. 
is very much swifter. 

One of our hunters, who has been in advance of our camp, 
says he obtained a distant view of the Witchita mountains, 
and that he has also discovered several telegraphic smokes 
in a northeasterly direction. 

July 9. — Getting under way at 2 o'clock this morning, we 
journeyed over the elevated prairie in a northeast course to- 
wards the dividing ridge, and, on coming upon the crest of 
this elevation, some of the most lofty peaks at the western 
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extremity of the Witchita chain of mountains showed them- 
selves in the distance, like smoky clouds against the back- 
ground of the murky sky near the horizon. Crossing over the 
ridge, we made for the head of a creek, where we expected 
to find good water, but upon reaching it we (bund the gyp- 
sum rocks, and, as usual, the water exceedingly bitter and 
wholly unfit lor use. After travelling down this creek tor four 
miles, we encamped at a small pond, containing a liquid which 
we were obliged to make use of) but it had more the appear- 
ance of the drainings from a stable-yard than water. 

We find more timber upon the borders of this stream than 
we have seen since leaving Sweet-water creek; it consists of 
china, hackbcrry, cotton-wood, and mulberry. The grass is 
luxuriant, and the vegetation of the valley has a smiling and 
verdant aspect, that marks the fertility of the soil. 

Four deer have been killed to-day — two of which I was 
so fortunate as to add to my list : one was also caught by the 
greyhounds. They have afforded us much and rare sport by 
frequent chases, of which the smooth prairie has afforded us 
a good view. 

It is a most beautiful spectacle to mnrk the slender and 
graceful figures of the hounds as they strain every muscle to 
its utmost tension in their eager and rapid pursuit of the 

Sanic-stiicken deer. It is a contest between two of the 
Detest and most graceful and beautiful quadrupeds in exist- 
ence: the one has his lite at stake, and the other is animated 




\ 
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Our course led us over a high ridge, in an easterly direction 
for several miles, when we arrived upon the banks of a deep 
and rapid affluent of the main river, along which we travel- 
led for two miles, encamping near a spring of cold, but 
brackish water. 

We have seen Indian-tracks to-day, made about three days 
since, and are much astonished that they have not paid us a 
visit, as some of the different parties we have passed must 
have seen our trail. 

The Witchita mountains have been in sight to the left all 
day, and our/ present position is very nearly opposite the wes- 
tern extremity of the chain. The. variation of the magnetic 
needle at this point is 10° 45' 30* east. 

July 11. — Striking our tents at an early hour this morning, 
we continued down the valley of the creek for ten miles, 
when we turned to the north, and followed for several miles 
a ridge dividing this from another stream, upon which we are 
encamped. 

The face of the country over which we are now journey- 
ing is totally without interest, being arid, sterile, and flat, and 
presenting no object upon which the eye can rest with 
pleasure. 

The stream at this place is thirty yards wide, two feet deep, 
with a swift current, and the water brackish. Since we left 
the head of the Ke-che-a-qui-ho-no, we have found but three 
places upon the route where the water has been entirely free 
from salts, and at these places, with one exception, it has been 
insipid, stagnant, and muddy ; yet our animals drink it and 
appear fond of it. As yet, we have lost none of our stock 
by death or straying. Our oxen, although they have per- 
formed more labor than the mules, are in much better condi- 
tion ; indeed, they have been constantlyHmproving, while the 
others have become somewhat poor and jaded. This goes to 
confirm me in an opinion I had previously formed as to the 
comparative powers of endurance of the two different kinds 
of cattle for long journeys upon the plains. 1 have no hesita- 
tion in expressing a decided opinion in favor of the oxen. 

July 12. — As we anticipated a long march, reveille was 
sounded at 1 o'clock this morning, and we were en route at 2. 
Taking a course north of east towards a mountain which we 
recognised as being upon Beaver creek, we reached the con- 
fluence of this stream with Red river at 9 o'clock, and cross- 
ing a short distance above the junction, encamped in a bend 
of the creek, where, to the Supreme satisfaction of every one 
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in the command, we once more found good running water, 
and after being for so long a time deprived of it we enjoyed 
it exceedingly. 

When drinking the bad water upon the plains it bas often 
occurred to me that we do not sufficiently appreciate the 
luxury of good water in those more favored parts of our 
country, where it everywhere abounds in the greatest profu- 
sion. The suffering produced by the absence of good water 
in a journey on the plains during the heat of the summer 
months is known only to those who have experienced it. As 
we have now passed the gypsum range of country, we do 
not anticipate any more difficulty in finding good water. 

We shall remain at this place to-morrow, and on the day 
following propose to ascend Otter creek to the mountains, 
and passing down through the chain, shall make a careful and 
thorough examination of the geological character of the for- 
mation, and any other objects of interest that may present 
themselves in our route. 

Red river, above the mouth of Otter creek, which was at 
a stage above fording when we passed up, is now only two 
feet deep, and flows at the rate of about three miles per hour. 

Fresh buffalo-tracks have been seen to-day, and six deer 
and one turkey brought in by the hunters. 

July 13. — This morning, for the first time in several weeks, 
we have had a rain, which has refreshed and revivified the 
whole Face of the country. Previous to this the ground had 
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Many of the trees in the bottom are straight and of sufficient 
dimensions to make good building material, and there is an 
ample supply for the farmer's purposes. The soil in the valley 
is lor the most part a dark, rich alluvion, sustaining a dense 
carpet of herbage, and I have no doubt would yield abundant 
crops of grain. 

The stream extends in two principal branches back to the 
mountains, where they receive numerous small tributary 
rivulets flowing from springs. The course of the principal 
branch is northeast and southwest, and is about twenty miles 
in length. The mountains here appear to be in groups or 
clusters of detached peaks of a conical form, indicating a vol- 
canic origin, with smooth, level glades intervening; and rising, 
as they do, perfectly isolated from all surrounding eminences 
upon the plateau of the great prairies, their rugged and pre- 
cipitous granite sides almost denuded of vegetation, they pre- 
sent a very peculiar and imposing feature in the topographical 
aspect of the country. From the fact that the ground occu- 
pying the space between the mountains is a level, smooth 
surface, and exhibits no evidence of upheaval or distortion, 
may it not with propriety be inferred that the deposition here 
is of an origin subsequent to that of the upheaval of the moun- 
tains? 

July 15. — We were in motion at two o'clock this morning; 
and, taking a northeast course towards the base of the moun- 
tain chain, passed through mezquite groves, intersected with 
several brooks of pure water flowing into the south branch of 
Cache creek, upon one of which we are encamped. 

We find the soil good at all places near the mountains, and 
the country well wooded and watered. The grass, consisting 
of several varieties of the grama, is of a superior quality, and 
grows luxuriantly. The climate is salubrious; and the almost 
constant cool ana bracing breezes of the summer months, with 
the entire absence of anything like marshes or stagnant water, 
remove all sources of noxious malaria, with its attendant evils 
of autumnal fevers. 

I was so fortunate as to kill a very large and fat buck to-day, 
which adds much relish to the good cheer of our evening 
meal. Three others having been brought in by the hunters, 
our larder is at present well stocked with meat. Indeed, there 
has been but a small portion of the time since we have been 
out that our excellent hunters have not supplied the entire 
command with an abundance of fresh meat. Although we 
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have beef cattle in the train, we have as jet had r 
to make use of one of them. 

One of the Delawarcs has seen fresh buffiilo tracks to-day 
going to the southeast, and we still cherish the hope that we 
may yet encounter them. 

John Bushman, our intrrpreter, was much surprised to-day, 
on culling a doe towards him with a deer-bleat, to see a small 
fawn following after its mother; but imagine his Astonish- 
ment, when immediately behind the fawn came a huge pan- 
ther bounding rapidly towards him, and in a twinkling he 
fastened his claws in the vitals of his victim. He, however* 
in this instance, caught a tartar, and paid dearly for bis teme- 
rity, as John, with a spirit of indignation that would bare done 
credit to the better feelings of any man, raised bis rifle, and* 
instead of killing the deer, which was entirely at his mercy, 
planted the contents in the side of the panther. 

The method of hunting deer by the use of the bleet is prac- 
tised extensively by the Delnwares in this country, and with 
great success. 

They make the bleat somewhat similar to the first joint of 
a clarionet, with a brass reed scraped very thin, and applied 
in the same manner as upon the clarionet, and so regulate and 
adjust the instrument by experiment as to imitate almost pre- 
cisely the cry of the young lawn. They use them during the 
months of June and July, before the does have weaned their 
young. Riding along near a copse of trees or brush where 
ihrv mWM the derr to he IvJul'. tliev sound tbg 
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their attacks, which is truly wonderful. It is a well-known 
fact among hunters that the deer deposit a much stronger 
scent upon their tracks than any other animal, inasmuch as 
a dog can without difficulty follow them long after they have 
passed at a distance of many yards from the track. Notwith- 
standing this, the fawns, until they are sufficiently grown to 
be able to make good running, give out no scent whatever 
upon their tracks, and a dog of the best nose cannot follow 
them except by sight. I have often seen the experiment 
made, and am perfectly satisfied that such is the cast; ; this, 
therefore, must in a great measure protect them from the 
attacks of the wild animals of the country. 

July 16. — Our reveille sounded at two, and we were en 
route at three o'clock this morning. Continuing a northeast 
course for four miles, we crossed a fine stream of clear water 
issuing from the mountains, and running into the south branch 
of Cache creek ; after travelling three miles further, we 
passed another, and made our encampment upon a third : all 
of these were of about equal magnitude, and similar in char- 
acter. They take their rise from springs among the granite 
mountains, and flow over the detritus and sand at the base ; 
are about twenty feet wide, with the water clear and rapid. 
The banks are abrupt, about ten feet high, and composed of 
white clay and sandstone. Upon each of these branches 
there are large bodies of post-oak timber, much of which 
would serve as building-material, and near the bank of the 
creek we observed black-walnut. 

Within a distance of six miles around our camp, I should 
estimate the amount of woodland at eight thousand acres. 
The grass is of the very best quality, and the soil cannot be 
surpassed for fertility. 

We are, at this place, directly at the base of one of the 
most lofty and rugged mountains of the range. Its bare and 
naked sides are almost destitute of anything in the shape of 
a tree or plant, and it is only here and there that a small 
patch of green can be discerned. Huge masses of flesh-col- 
ored granite, standing out in jagged crags upon the lofty 
acclivities, everywhere present themselves to the eye, and 
the scenery is most picturesque, grand, and imposing. 

We have for a few days past been much annoyed with a 
species of large black horse-fly, which attacks tne animals 
most savagely, and leaves his red mark wherever he touches 
them. These, with a species of small black gnat, are the 
only insects that we have been troubled with. 
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The two men who for several weeka have been suffering 
from the scurvy are no better, and I am fearful, if we do not 
find the wild onion soon, that they will be in a bad state. 

I have caused all the men of the command to use freely 
what few anti-scorbutics we were enabled to procure from 
the subsistence department, as also all the wild vegetables 
that could be obtained upon the march ; but these do not 
seem sufficient to fend off the disease, when men have for a 
long lime been confined exclusively to animal diet, and con- 
stantly subjected to other causes that predispose the system 
to the disease. 

The soldiers are by no means anxious to make use of the 
anti-scorbutics from the commissary department, as they are 
obliged to pay for them by submitting to a deduction in the 
amount of their ration, which, at most, is a very small allow- 
ance for men who are marching or laboring hard. This fact 
is so well established, that when citizen teamsters are em- 
ployed in the quartermaster's .department, it is either neces- 
sary to give them an allowance of fifty per cent, more in the 
amount of provisions than the soldier gets, or an addition to 
his pay to enable him to purchase an equivalent. Dr. 
Shumard has made use of all the remedies in his possession 
in the cases of scurvy that have been under his treatment, 
but he is of opinion that they avail but little in the absence 
of vegetable diet. Our men have discovered some green 

apes to-day, which I hope may relieve the sick men. 
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mountains, thus far upon our route, may be added that of 
the great salubrity of the climate. 

The atmosphere in these elevated regions is cool, elastic, 
and bracing, and the breezes which sweep across the prairie 
temper the heat of the sun, and render it, even in midsum- 
mer, cool and comfortable. 

The different branches of Cache creek drain a large extent 
of country, which might be made available for agricultural 
purposes, and would be sufficient to sustain a large popula- 
tion. 

The particular district embracing the Witchita mountains 
has for many years been occupied and (with much justice, it 
seems to me) claimed by the Witchita Indians, who have a 
tradition that their original progenitor issued from the rocks of 
these mountains, and that the Great Spirit gave him and his 
posterity the country in the vicinity for a heritage, and here 
they continued "to live and plant corn for a long time. 

Notwithstanding this claim of the Witchitas, which the right 
of occupancy and possession has guarantied to them, yet the 
•whole of this beautiful country, as far as the 100th degree of 
west longitude, is included in the grant made by the United 
States to the Choctaws, who thereby possess the greater part 
of the lands upon Upper Red river that are really valuable. 

The Witchitas are an insignificant tribe in point of num- 
bers, not having more than about five hundred souls in the 
nation, and are not, of course, prepared to substantiate or en- 
force their title to this country; and, indeed, I very much 
doubt if they have any claims upon the consideration or gene- 
rosity of our government, being the most notorious and invet- 
erate horse-thieves upon the borders, as the early frontier set- 
tlers of Texas can vouch for ; and they are only held in 
restraint now by fear of the troops near them. They have 
always been extremely jealous of the motives of the white 
people who have wished to penetrate to the interior of their 
country, and have, upon several occasions, driven off parties 
who have attempted to examine the country about the Witch- 
ita mountains. 

We are encamped this evening upon a swift-running brook, 
near a very cold spring of pure water, which affords a de- 
lightful contrast to tne water we have met with upon the Ke- 
che-a-qui-ho-no. Following up the large brook into which 
the spnng empties, I found its source in a most lovely valley, 
about two miles above our encampment. 

This valley, which is enclosed on three sides by lofty and 
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rugged mountains, is mostly covered with :i henw growth of 
timber of a very superior quality- The trees, which nre oak, 
arc large, straight, nnrl tall, rind Jire the hest suited to the 
carpenter's purposes of :tnv I have ever seen west of the 
"Cross-Timbers." The soil here possesses great lertilly, 
and the whole valley teems with an exuberance of venture. 

Jvlij 18. — We changed our course this morning to the north, 
and passing up the valley of the creek, found a gap or pitas 
in the first chain of mountains, through which, alter much 
difficulty, we succeeded in forcing our wagons. This gup, 
although not very elevated, was broken up into deep and nar- 
row gorges, filled with the angular debris of the adjoining 
heights, over which it required great care and patience to 
pass our train in safety. We, however, finally succeeded in 
reaching the open prairie upon the north, and found ourselves 
on the banks of a large stream, upon which we made our en- 
campment. Our position is directly at the base of the most 
elevated mountain in the Witchita chain, which I hitve taken 
the liberty, in honor of our distinguished commanding gene- 
ral, to call " Mount Scott." This peak, towering as it does 
above nil surrounding eminences, presents a very imposing 
feature in the landscape, and is a conspicuous landmark for 
many miles around. The altitude above the base, as deter- 
mined by trinngulation with the sextant, is eleven hundred 
and thirty-five feet. 

To the north of Mount Scott lies one of the most beautiful 
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Indian pony belonging to my negro servant, started up the 
creek for the purpose of hunting deer. After I had gone 
about two miles from camp, I suddenly discovered a buffalo 
bull very quietly cropping the grass under some oak trees near 
the creek. No sooner, however, did I sec* him, than, raising 
his head and giving one look in the; direction I was approach- 
ing, he set off' at a spanking gallop over the prairie. 1 ap- 
plied the rowels most vigorously to the diminutive beast 
which I bestrode, and endeavored, by making a cut-off* over 
the hills, to get within rifle range ; but after exhausting all the 
efforts of the pony, I only found myself within about two 
hundred yards of the buffalo, and gave him a running salute 
as he passed, but did not observe him falter or mak»» the 
slightest diminution in his spe«d; whereupon I reluctantly 
abandoned the chase, and returned to- camp. 
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CHAPTER VIH. 

Old Indian Tillages— Beautiful scenery — Trap formation — Loot mulo— Beat 
oreek — Prairio guides — Rush craok— Witch ita and Waco villages — Mexic 
prisoners — Talk with the Indians — Cross Timbers — Kickapoos — Strike wag 
track — Arrival at Fort Arbucklo. 

Jtdij 19. — At daylight tliis morning we crossed the ere 
after having excavated a passage for the wagons in the hi; 
banks, and travelled down the valley along the outer bord 
of the timber in die bottom. The country over which i 
marched was of a similar character to that described abc 
our last camp, and equally beautiful. We passed two o 
Indian villages, which John Bull, one of the hunters, sa 
were formerly occupied by the Witchitas and KeecHe 
several of the lodges were still standing, with their old coi 
fields near by. 

Our camp is upon the creek about a mile above the villa, 
last occupied by the Witcliitas before they Icli, the mountaii 
Here they lived and planted corn lor several years, and lh< 
have exhibited much taste and judgment in the selection oft! 
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before seen, and the vegetation in the old corn-fields is so 
dense, that it was with great difficulty I could force my horse 
through it. It consisted of rank Weeds, growing to the height 
of twelve feet. Soil of this character must have produced an 
enormous yield of corn. The timber is sufficiently abundant 
for all purposes of the agriculturist, and of a superior qualky. 
Most of the varieties of hard wood, such as over-cup, post- 
oak, black*walnut, pecan, hackberry, ash, black or Spanish 
oak, (Quercua elongate,) elm, and china, besides cotton- wood 
and willow, are found here. We also found the wild passion- 
flower, (Passtflora incarnata,) and a beautiful variety of the 
sensitive plant, which we had not met with before. 

Directly opposite the village, upon the north side, there is a 
large body of timber, which extends across to the eastern 
branch of Cache creek; this unites with the branch upon 
which we are encamped, about a mile below the village. 

Upon the south bank of the creek there is an immense na- 
tural meadow, clothed with luxuriant grasses, where hay 
might be procured sufficient to subsist immense numbers of 
cattle. Opposite our camp the creek flows directly at the 
base of a perpendicular wall of porphyritic trap, three hun- 
dred feet high, and studded with dwarf cedars, which, taking 
shallow root in the crevices of the formation, receive their 
meagre sustenance from the scanty decomposition of the rocks* 
This escarpment has a columnar structure, with the flutings 
parallel, and traversing the face in a vertical direction from 
top to bottom, and has the appearance of being the vertical 
section of a round hill that has been cleft asunder and one* 
half removed, there being no appearance of a continuation of 
the formation upon the opposite bank of the creek. All the 
sides of this hill, except that upon the creek, are smooth, with 
gentle and easy slopes, covered with grass up to the very 
verge of the acclivity. On riding up the smooth ascent of 
this eminence, and suddenly coming upon the edge of the 
giddy precipice, one involuntarily recoils back with a shudder 
at the appearance of this strange freak of nature. Large veins 
of quartz were seen traversing this formation, and upon an ex- 
amination of specimens, we found it to be cellular or spongy, 
with the cells filled with liquid naptha, of about the consist- 
ence of tar, and having a strong resinous odor. 

We have now reached the eastern extremity of the Witchita 
chain of mountains, and shall to-morrow morning cross the 
main creek below the village, and strike our course for Fort 
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Arbuckle, this being the nearest military post, and in our 
course for Fort Smith. 

The more we have seen of the country about these moun- 
tains, the more pleased wo have been with it. Indeed, I have 
never visited any country 'thai, in iny opinion, possessed 
greater natural local advantages ti»r agriculture than this. 
Bounteous nature seems here to have strewed her favors with 
a lavish hand, and to have held out every inducement for 
civilized man to occupy it. The numerous tributaries of Cache 
creek flowing from granite fountains, and winding, like net- 
work, in every direction through the valleys in the mountains— 
with tin: advantages of good timber, soil, and grass, the pure, 
elastic, and delicious climate, with a bracing atmosphere — ell 
unite in presenting rare inducements to the husbandman. It 
would only be necessary for our practical ftu mere to visit this lo- 
cality ; ihev could not be otherwise than pleased with it. And 
were it not lor the fact that the greater part of the most desir- 
able lands lie east of the 100th meridian of longitude, and 
within the limits of that vast territory ceded by our govern- 
ment io the Choctaws, it would be purchased and settled by our 
citizens in a very few years. As it is now situated, far beyond 
the limits of the settlements, and directly within the range of 
the Coimiuchcs, it is of no use to the Choc taws themselves, 
as they do not venture among the prairie tribes, and do nut 
even know the character of this part of their' own territory. 
They have a superabundance of fertile binds bordering ii)hmi 
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Delawares went out at day-light in search of it, but returned 
in about two hours, not having been able to strike the track. 
We had, up to this time, been so fortunate as to lose no ani- 
mals. I was, therefore, particularly desirous that the lost mule 
should be recovered, and intimated as much to our interpreter, 
John Bushman, who had not joined in the first searcn. At 
the same time, I asked him what he thought were the chances 
of success. He replied, in his laconic and non-committal 
style, " I think maybe so find um — maybe not." I directed 
him to make an effort, and not give over the search as long 
as there remained the least prospect of success. We then 
packed our wagons and started on towards Fort Arbuckle, 
crossing the creek below the old village, where it was forty 
yards wide and ten inches deep, with a rapid current flowing 
over a bed of gravel. 

Upon the east bank of the creek we passed over a broad 
and level piece of bottom-land, covered with a dense crop of 
wild rice, and other rich grasses. We then left the valley in 
a course north of east, over the ridge dividing Cache from Bea- 
ver creek, until we reached a branch of the latter, upon which 
we encamped. The timber here is large and abundant ; the 
water fresh, but standing in pools ; and the soil good. I have 
crossed this same stream at four different places below here, 
and have invariably found the soil of a similar character and 
the timber large, consisting of pecan, elm, hackberry, oak, cot- 
ton-wood, and walnut, and generally confined to the borders 
of the stream. 

Our most excellent and indefatigable hunter, John Bush- 
man, returned this evening with the lost mule, having tracked 
him for twenty miles from where he left us. He had also 
killed a buffalo during the day, and brought us a piece of the 
hump. He states that from the time the mule left us until he 
overtook him, he had continued to travel, without stopping, 
directly to the north, and at right-angles to the course we had 
been pursuing. 1 inquired of him if he did not become al- 
most discouraged before he came up with the animal. He 
said no ; that I had ordered him not to return without him, 
and that he should have been on the track yet if he had not 
overtaken him. I have no doubt such would have been the 
case, for he is a man of eminently determinate and resolute 
character, with great powers of endurance, and a most acute 
and vigilant observer, accompanied by prominent organs of 
locality and sound judgment. These traits of character, with 
the abundant experience he has bad upon the plains, make him 
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one of the very beat guides I bare ever met with. He never 
_ sees a place once without instantly recognising it on seeing it 
the second time, notwithstanding tie may approach it from a 
different direction ; and the very moment he takes a glance 
over a district of country he has never seen before, he will al- 
most invariably point out the particular localities (if there are 
any such) where water can be found, when to others there 
seems to be nothing to indicate it. Such qualifications render 
the services of these people highly important, and almost in- 
dispensable in a tour upon the prairies. 

An incident which was related to mc as occurring with one 
of these guides a few years since, forcibly illustrates their 
character. The officer having charge of the party to which 
he was attached, sent him out to examine a trail he had met 
with on the prairie, for the purpose of ascertaining where it 
would lead to. The guide, after following it as far as he sup- 
posed he would be required to do, returned and reported that 
u led off into the prairies to no particular place, so far as he 
could discover. He was told that this was not satisfactory! and 
directed to take the trail again, and to follow it until he gained 
the required information. He accordingly went out the second 
time, but did not return that day, nor the next, and the party, 
after a time, began to be alarmed for his safety, fearing he 
might have been killed by the Indians. Days and weeks 
passed by, but still nothing was heard of the guide, until, on 
arriving at the first border settlement, to their astonishment, 




WITCHITA VILLAGE. 83 

July 22. — Making an early start at two o'clock this morn- 
ing, we ascended the eastern branch of Beaver creek to its 
source, when we found ourselves upon the ridge dividing this 
stream from Rush creek. The ridge is covered with timber 
similar to that of the Cross Timbers, consisting of post-oak 
and black-jack, (Quercus/errnginea.) 

Our road leads for five miles through this timber, when it 
emerges into a beautiful meadow, where the head of one of 
the branches of Rush creek takes its rise in large springs, and 
runs off* in a fine bold stream, with a variety of hard timber 
along its borders. After following down this about two miles* 
we suddenly came in sight of several squaws who were col- 
lecting the tall grass which grows along the banks of the 
creek. They no sooner espied us than they jumped upon 
their horses and were about making off; most of them, how- 
ever, stopped at the command of our interpreter, while one 
or two gallopped away in the direction of the village to give 
notice of our approach. They proved to be Wacos and Wit- 
chitas, and informed us that their villages were about four 
miles in advance, at the same time inviting us to pay them a 
visit. We reached the villages (which were situated upon the 
banks of Rush creek) and encamped about half a mile below 
them in the valley. 

Immediately on our arrival we were accosted by a large 
crowd of men who were anxious to learn where we had been 
and whether we had seen any Comanches ; and as we were 
(I think) the first party of whites who had visited them at this 
place, they appeared very glad to see us — probably in antici- 
pation of presents. 

There are two villages here occupied by the Witchitas and 
Wacos respectively ; they are situated in the rich and fertile 
valley of the creek, where they have cultivated corn, pump- 
kins, beans, peas, and melons. These people have no ploughs, 
or other agricultural implements, but a small hoe, with which 
they prepare the ground for the reception of the seed, and do 
all other necessary work in its cultivation ; yet the prolific 
soil gives them bountiful returns ; and were it not for their im- 
provident natures, they might, with little labor, have sufficient 
lor the whole year. Instead of this, they only care for the 
present, and from the time the corn is fit for roasting, are con- 
continually eating and feasting until it is gone. They are them 
obliged to depend upon the precarious results of the cliase 
during the remainder of the year. 

The village oi the Witchitas has forty-two lodges, each 
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containing two families of about ten persons. These lodges 
are made by erecting a frame-work of poles placed in a cir- 
cle in the ground, with the tops united in an oval form and 
bound together with numerous withes or wattles, the whole 
nicely thatched with grass ; and when completed, it makes a 
very commodious and comfortable domicil. The interior ar- 
rangements are such, that every person has a bunk, raised 
from the ground and covered with buffalo-hides, forming a 
couch which is far from being uncomfortable. When seated 
around their fires in the centre of the lodges, they have an air 
of domestic happiness about them which I did not expect to 
find. 

The lodges are about twenty-five feet in diameter at the 
base, twenty feet high, and in the distance have very much 
the appearance of a group of hay-stacks. With the excep- 
tion of a few families that live upon the Canadian, the whole 
Witcliita nation is concentrated at this place ; their numbers 
do not exceed five hundred souls. They have, during the 
early settlement of Texas, given more trouble to the people 
upon the northern borders of that State than any other Indians. 
They have no regard for truth, will steal, and are wholly un- 
worthy of the least confidence, and their vicious propensities 
are only kept in check now from fear. 

Living, as they do, between the white settlements and the 
prairie tribes, they are at the mercy of both ; they seem to be 
conscious of this fact, and express a desire to be on terms of 
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and have undoubtedly been stolen from the border white set- 
tlers. 

We learned from the Witchitas, much to our surprise, that 
a report had been made to the commanding officer at Fort 
Arbuckle, by a Keechi Indian, to the effect that our whole 
party had been overpowered and massacred by the Coman- 
ches near the head of Red river. This information must have 
originated with the Comanches or Kiowas, as they are the 
only tribes inhabiting the country about the sources of the 
river ; neither the Keechies nor the Witchitas ever venture as 
far out into the plains as we have been. 

The account given by the Indian was so circumstantial and 
minute in every particular, showing a perfect knowledge of all 
our movements, with our numbers and equipment, that the 
information was evidently communicated by persons who 
were near us at the time, and observing our movements. This 
accounts for the fact of their avoiding us upon all occasions, 
although we saw them several times, as has been observed, 
and frequently passed their camps that had been abandoned 
but a short time, yet they never came to us or communicated 
with us. They probably regarded us as out upon a hostile ex- 
pedition, going into their country to chastise them for their de- 
predations, and may have supposed that the report of our having 
been massacred would deter other partiqp from following us. 

The old chief of the Witchitas (To-se-quash) informed us that 
Pah-hah-en-ka's band of the " Middle Comanches," in conse- 

auence of some of their people having been killed near one of 
le military posts in Texas, were much exasperated, and had 
burnt up the testimonials of good character given to them by 
United States authorities. They had always before preserved 
these papers with great care, and manifested much pride and 
satisfaction in exhibiting them to strangers. To-se-quash says 
tbey are now "very mad," and will fight us whenever they 
meet us. 

July 23. — As it rained during the night, and still continues, 
we did not move forward to-day. During the morning I sent 
for the chiefs of the two villages, for the purpose of endeavor- 
ing to persuade them to surrender to me two Mexican priso- 
ers in their possession : one a man about forty years of age, 
and the other a boy of fifteen. The man stated that he had 
been with the Witchitas since he was a child, and he was not 
now disposed to leave them ; that he had become as great a 
rascal as any of the Indians, (which I gave full credence to,) 
and should not feel at home anywhere else. 
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It appeared, however, that the boy had only been with them 
a few months. He states that he was kidnapped by the Kio- 
ways from his home near Chihuahua ; that in consequence of 
their brutal treatment he escaped, aud made his way to the 
Witchita mountains, where a Witchita hunter found him in 
nearly a famished state, and brought him to this place. He 
says he has been kindly treated by the Witchitas, out is anx- 
ious to leave them and go with us. He appears to be very 
intelligent, and reads and writes in his own language. 

In a talk with the chiefs, I told them that the American 
people were now on terms of friendship with the Mexicans, 
and in a treaty we had obligated ourselves to return to them 
all prisoners in the hands ot Indians in our territory, and to 
prevent further depredalions being committed upon them ; that 
the principal chict of the whites (the President) would not re- 
gard any tribe of Indians as friends who acted in violation of 
this treaty ; that he confidently hoped and expected all the 
tribes who were friendly to our people would comply strictty 
with the requirements of the treaty, and give up all prisoners 
in their possession. I then requested them to release to me 
the boy, and told them if they did this I should make them 
some presents of articles that had been sent out by the Presi- 
dent for such of his red children as were his friends. They 
hesitated tor a long time, stating that the boy belonged to a 
Waco, and he loved him so much that it was doubtful if he 
mid be persuaded to part with him. Whereupon I told them 
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crossed numerous brooks running through deep gullies impass- 
able for wagons, which made it necessary for us to turn south 
towards the dividing ridge between Rush creek and Wild 
Horse creek. We followed this ridge for seven miles, and 
encamped upon a small affluent of Wild Horse creek. In 
our march to-day we passed over an elevated, waving coun- 
try, interspersed with groves of oak. Upon each side of the 
dividing ridge are numerous small spring branches, flowing 
off to the right and left, and upon these there is an abundance 
of good timber, with soil of the best quality. We have passed 
the range of the grama grass, but still find the mezquite and 
other varieties of wild grasses, upon which our animals con- 
tinue to thrive, and keep in excellent condition. After we had 
Sroceeded some ten mdes upon our march this morning, we 
iscovered that our friends the Witchitas had, in the charac- 
teristic style of their hospitality, abstracted from one of our 
wagons several articles which they probaby supposed would 
be more useful to them than to us. Unfortunately, we were 
too far from the village to admit of going back and making 
them restore the articles. Our Spanish boy states that before 
he left, they advised him to seize the first opportunity that 
should offer to steal one of our horses, and make his escape to 
them. 

July 25. — Our wagons were packed, and we were in mo- 
tion at about 3 o'clock this morning, in a course nearly due 
east, down the right bank of Wild Horse creek for eight miles, 
when we entered the Cross-Timbers upon the ridge dividing 
this stream from Mud creek (an affluent of Red river, which 
puts in above the Washita.^ Our encampment this evening 
is upon the border of a ravine in the timber, where we find 
good water and grass. 

In our march to-day, we have passed the heads of several 
branches running into Wild Horse, Beaver, Rush, and Mud 
creeks, upon all of which there is an exuberant vegetation, de- 
noting a fertile soil. The timber is abundant, and of good 
quality, and the water, issuing from springs, is perennial. I 
have passed through the Cross-Timbers at five different points 
before this, and have always found them similar in character 
and composition. 

Some Kickapoo hunters came into camp this evening, and 
we could not but remark the striking contrast between them 
and the Witchitas. They were fine-looking, well-dressed 
young men, with open, frank, and intelligent countenances, 
and seem to scorn the idea of begging ; while the others, as 
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has been observed, are incessantly begging every article ibey 
see, and do not possess the slightest gratitude for favors re- 
ceived. 

July 26. — At daylight this morning we resumed our march 
through the Cross-Timbers, keeping the dividing ridge for 
two miles, when we turned to the left, and passed down near 
Wild Horse creek ; but we found small streams, with abrupt 
banks, crossing our course so frequently, that we had much 
difficulty in making progress. We, however, by hard labor 
in digging down banks and cutting through dense thickets, suc- 
ceeded in making eight miles, and encamped upon a small 
spring branch in the Cross-Timbers. A short distance before 
we reached our present position we fell into an old Indian 
trail, where some wagons had passed several years before. 
We noticed whore several small trees had been cut, and where 
the bark had been scraped off from others by the ends of the 
axles as they passed along. 

July 27. — As soon as it was sufficiently light to enable us 
to see the trail this morning, we started on, keeping the old 
wagon trace through the timber for eight miles, when it led 
us into a road I had made the last season, between Fort Ar- 
buckle and Fort Belknap, at a point fourteen miles from the 
former post. As soon as the men came in sight of this, they 
gave a prolonged and simultaneous shout of joy ; it seemed 
to them like greeting an old familiar acquaintance: it was the 
first place they had recognised in several months, and it 
brouL'lil ihcm nc;ir home. 
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have had a more welcome present than the fine fresh vegeta- 
bles which their gardens afforded. 

I shall remain here for two or three days to dispose of the 
stores on our hands, recruit our animals, and get the company 
in readiness to return to its station at Fort Belknap, under 
charge of Lieutenant Updegraff. 

I feel a sincere regret at parting with the company, as the 
uniform good conduct of the men during the entire march of 
about a thousand miles merits my most sincere and heartfelt 
approbation. I have seldom had occasion even to reprimand 
one of them. All have performed the arduous duties assigned 
them with the utmost alacrity and good will ; and when (as 
was sometimes the case) we were obliged to make long 
marches, and drink the most disgusting water for several days 
together, instead of murmuring and making complaints, they 
were cheerful and in good spirits. I owe them, as well as 
the officers and gentlemen vfho were with me, my most hearty 
thanl^s for their cordial co-operation with me in all the duties 
assigned to the expedition. It is probably in a great measure 
owing to this harmonious action on the part of all persons at- 
tached to the expedition that it has resulted so fortunately. 

We have lost no men by death, and, with the exception of the 
two cases of scurvy, there has been no sickness of consequence. 
And instead of any of our animals dying or straying away, 
we have had the especial good fortune of adding three horses, 
which we found upon the plains, to the number we received 
at the commencement of tne march. 

The animals, and particularly the oxen, many of which 
were so poor when they left Preston as to be considered al- 
most useless, have all returned in fine condition, and are now 
much better capable of performing service than when they 
came into our hands. 
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CHAPTER IX. 

Prominent features of Red river — Florid* — Chain of Ufcm— Cmm tlmbera" 
Arable lands — Egtabliihmont of n military poet upon Red river recommended 
— Route of Comanche* and Kiowa vein fuming to Mexico — Wajron-ronte froaa 
Fort Belknap to Santa Ff -Navigation of Red river- -Erroiiooua opinion* in 
regard to Red river — Extensive gypsum range— El Llano Eetacado. 

In a comprehensive review of the physical characteristics 
of the particular section of Red river which is comprised 
within the limits of the district assigned to the attention of the 
expedition, it will not perhaps be considered irrelevant to 
make a few general observations upon the more prominent 
features of the country bordering upon this stream, from its 
confluence with the Mississippi to its sources. It will be ob- 
served, by reference to a map of the country embracing the 
basin of this river, that in ascending from the mouth, iis general 
direction as high as Fulton, Arkansas, is nearly north and 
south ; that here it suddenly changes its course find maintains 
a direction almost due east and west to its sources. One of 
the first peculiarities which strikes the mind on a survey of 
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the most pre-eminent fertility, which sustains a very diversi- 
fied sylva, and affords to the planter the most bountiful returns 
of all the products suited to this latitude. On entering this 
section of the river we find that the borders contract, and the 
water, for a great portion of the year, washes both banks, at 
a high stage, carrying away the loose alluvium from one side 
and depositing it upon the other in such a manner as to pro- 
duce constant changes in the channel and to render the naviga- 
tion difficult. This character prevails through the remainder 
of its course to the Delta of the Mississippi, and throughout 
this section it is subject to heavy inundations, which often flood 
the bottoms to such a degree as to produce very serious con- 
sequences to the planters, destroying their crops, and, upon sub- 
siding, occasionally leaving a deposite of white sand over the 
surface, rendering it thenceforth entirely barren and worthless. 

Below the great raft a chain of lakes continues to skirt the 
river for more than a hundred miles : these are supposed to 
have been formed in the ancient channels and low grounds of 
former streams, whose discharge had gradually been obstruct- 
ed by an embankment formed of the sedimentary matter 
brought down the river from above. 

These lakes are from five to fifty miles in length, from a 
quarter to three miles wide, and are filled and emptied alter- 
nately as the floods in Red river rise and fall ; they serve as 
reservoirs, which in the inundations of the banks of the river 
receive a great quantity of water, and, as it subsides, empty 
their contents gradually,' thereby tending to impede the rapid 
discharge of the floods upon the Delta. Like all rivers of 
great length which drain a large extent of country, Red river 
is subjected to periodical seasons of high and low water. The 
floods occur at very uniform epochs, but the quantity and 
elevation of the water, as well as its continuance at a high 
stage, vary constantly. 

During the winter the water often remains high for several 
months, but the heavy rise which has almost invariably been 
observed during the month of June, often subsides in a very 
few days. 

The geographical position of the sources of Red river being 
in latitude 34° 42*, and longitude 103° 7 10", and its conflu- 
ence with the Mississippi in latitude about 31° and longitude 
91° 5C, it extends over three and a half degrees of latitude 
and eleven degrees of longitude. The barometrical elevation 
of its sources above the sea is twenty-four hundred and fifty 
feet. The estimated distance by the meanderings of the 
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stream from the mouth to Preston, Texas, is sixteen hundred 
miles, and from this point to the sources of the main branch 
five hundred more, making the entire length of the river two 
thousand one hundred miles. 

On emerging from the timbered lands upon Red river into 
the great plains, we pass through a strip of forest called the 
Cross-Timbers. This extensive belt of woodland, which 
forms one of the most prominent and anomalous features upon 
the face of the country, is from five to thirty miles wide, 
and extends from the Arkansas river in a southwesterly direc- 
tion to the Brazos, some four hundred miles. 

At six different points where I have passed through it, I 
have ibund it characterized by the same peculiarities ; the 
trees, consisting principally of post-oak and black-jack, stand- 
ing at such intervals that wagons can without difficulty pass 
between them in any direction. The soil is thin, sandy, and 
poorly watered. This forms a boundary-line, dividing the 
country suited to agriculture from the great prairies, which, 
for the most part, are arid and destitute of timber. It seems 
to have been designed as a natural barrier between civilized 
man and the savage, as, upon the east side, there are nume- 
rous spring-brooks flowing over a highly prolific soil, with a 
superabundance of the best of timber, and an exuberant vege- 
tation, teeming with the delightful perfume of flowers of the 
most brilliant hnes ; here and there interspersed with verdant 
glades and small prairies, affording inexhaustible "razing, and 
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we reach the 101st degree of longitude, when from this point, 
with few exceptions, there is no more arable land. 

Previous to my departure upon the expedition, I had been 
led to believe, from the representations of the Indians and 
others, that after passing Cache creek, no more good timber 
or land suited to cultivation would be met with upon the 
waters of Red river ; but in this (as will have been observed) 
I was greatly in error, as we found much good timber and 
fertile land above this point. 

The country drained by the numerous branches of Cache 
creek alone is very large, and possesses, in a remarkable de- 
gree, all the elements necessary for constituting a rich and 
productive agricultural district. 

Including the valleys embraced within the Witchita moun- 
tains, there are, upon a very moderate estimate, at least from 
seventy-five to eighty thousand acres of tillable lands upon the 
waters of this stream. In the valley of Otter creek there are 
also several thousand acres of rich alluvial lands, with timber 
in abundance ; and upon Elk, Sweetwater, and the other 
small affluents of the North Fork, much land is found which 
would rank with our government surveyors as "first rate" in 
quality. All these would make up an aggregate of at least 
one hundred and fifty thousand acres of land, upon which 
cotton, corn, and most other grains could be produced abun- 
dantly. 

Could they be persuaded to lay aside their wandering hab- 
its and cultivate the soil, the amount of land here alluded to 
would be more than sufficient to sustain all the natives inhab- 
iting this section of country ; and the luxuriant and nutritious 
grasses which everywhere abound throughout the entire ex- 
tent of the river basin, would furnish an inexhaustible amount 
of forage and grazing for their numerous animals. The win- 
ters here are mild, and it is seldom that the snow covers the 
ground more than a day or two at a time. There is a con- 
stant supply of good running- water upon all the minor tribu- 
taries to the North Fork, and sufficient woodland to supply 
farmers with fuel for a great number of years. 

The soil of the valley of the main trunk of the river, as 
well as upon the Salt Fork, is thin and sandy, with very little 
timber or palatable water ; and the country here possesses 
but few of the requisites essential to agriculture. 

The Comanches and Kioways resort in great numbers to 
the waters of the north fork of Red river, where they find for- 
age for their animals abundant during the winter months. 
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Vestiges of their camps were everywhere observed along the 
whole course of the valley, from the Witchita mountains to 
the sources ; and the numerous remains of the stumps of trees, 
which hud been cut down by them at different periods, indi- 
cated that this had been a favorite resort for them during 
many years. In several places we found camps that had only 
been deserted but a few days, and some where the fires were 
still burning. From the great extent of surface upon which 
the grass was cropped at some of these camping-places, and 
from the multitude of tracks still remaining, we inferred that 
they were supplied with immense numbers of animals ; and 
they are undoubtedly attracted here by the superior quality 
of the grass, and the great abundance of cotton- wood which 
is found along the borders of the streams, upon the bark of 
which they fatten their favorite horses in the winter season- 
Should the government authorities ever have occasion to 
communicate with these Indians, I have no doubt that many 
of them can always be found during the autumn, winter, ana 
spring months along this branch of Red river ; during the 
summer they leave and travel north in pursuit of the buffalo, 
generally ranging between the north fork of the Canadian and 
the Arkansas river. 

We observed but few places upon the main branch of the 
river where the Indians had made their encampments. We, 
however, saw trails where they are accustomed to travel, 
crossing this branch and leading south towards the Brazos ; 
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J provinces of Mexico than any others. In passing back and 
brth upon these forays, they were formerly in the habit of 
taking a route crossing the Brazos and Colorado rivers, in the 
vicinity of some of the military posts in Western Texas ; but 
since they have become acquainted with the localities of these 
posts, I have been informed by the Indians that they were so 
much harassed by the troops as to cause them to change their 
route ; and now they generally pass to the north and west, 
entirely around this chain of posts. 

It is a well known fact, that whenever depredations have 
been committed by the Indians along the western borders of 
Texas, the perpetrators have almost invariably come from the 
north and returned in that direction ; and when pursued, their 
trace has generally been found to lead towards Red river, in 
the direction of the western extremity of the Witchita chain 
of mountains. Such was the fact in the recent instances 
where animals were stolen from the posts upon the Brazos ; 
and I cannot but believe, if there had been a garrison at 
some point upon Red river in the vicinity of the mountains, 
that the stolen animals might in a majority of cases have been 
recovered, and the authors of the depredations detected. 
Heretofore the troops stationed upou the Brazos, when sent in 
pursuit of Indians who had stolen animals, have followed them 
until their provisions were consumed, and have then been 
obliged to abandon the trail and turn back before coming near 
them ; whereas, if they had started out from a post upon Red 
river, they would probably have been enabled to carry provi- 
sions sufficient to have served them until they could have 
reached the encampments where the freebooters had left their 
families. 

A garrison established near the western extremity of the 
Witchita range of mountains would be in the heart of the 
Comanche country, and near the point where they cross Red 
river upon their marauding expeditions into Texas and Mexico. 

The military authorities stationed here would have an op- 
portunity of becoming acquainted with the chiefs, and with 
the character and habits of the Indians frequenting this section, 
and would have greater facilities for gaining their confidence 
and removing the unfavorable impression which they have 
heretofore entertained towards Americans. Believing that 
our government contemplates taking their hunting-grounds 
from them, they have always been suspicious of the motives 
of the whites who have visited their country ; so much so, 
that upon one occasion they massacred a party of twenty men 
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who attempted to survey a tract of land in Western Texas. 
They desire, therefore, to remain as far as possible away from 
the white settlements. 

If troops were quartered in their country anywhere in the 
vicinity of the point I have mentioned, the Indians would by 
degrees become familiarized to their presence, and in tune 
learn that instead of doing them injustice, the policy of oar 
government towards them is such as would ultimately con- 
duce to their welfare and prosperity. 

At almost any point throughout the Witchita mountains, all 
the requisites for building and sustaining a military post are 
found in great profusion. The quality of the timber, soil, and 
water, are all far superior to that near the posts upon the Bra- 
zos river ; and I firmly believe there is no more salubrious 
climate in the universe. 

In my humble judgment, in view of what has been said, a 
mibtary post established in the vicinity of these mountains, 
and garrisoned by a force of sufficient strength to command 
the respect of the Indians, would add more to the efficiency 
of the army in checking their depredations than any other po- 
sition that is now occupied by the troops in Western Texas. 
This post would be about one hundred and forty miles distant 
from Fort Arbuckle ; two hundred miles from Fort Washita ; 
and one hundred and twenty from Fort Belknap ; and being 
near Red river, (which it is believed will prove navigable, at 
j»ood stage of water, nearly as high as this point,) the 
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aU. The distance, measured along the route over which we 
travelled, from Fort Belknap to the mouth of Cache creek, is 
one hundred and twenty miles ; from this point to the head of 
the north fork of Red river is two hundred and thirty-seven 
miles ; to the Canadian, twenty-five miles ; thence to Santa 
Fl, two hundred and ninety-five miles ; making the aggregate 
distance between the termini six hundred and seventy-seven 
miles. These distances, as far as the Canadian, are measured 
upon the route over which we travelled in our explorations ; 
and although its general course is reasonably direct, it is in 
some places circuitous, and could probably be shortened so 9 

as to reduce the distance to about six hundred and forty * 

miles. The navigation of Red river with steamers of light * 
draught is practicable at all times to Shreveport ; and about 
four months of the year they have ascended without difficulty 
to Fort Towson. 

During the past season, at a time when the river was at a 
low stage, a steamer drawing three and a half feet of watet 
had no difficulty in ascending as high as Preston, near the 
confluence of the Washita. Several boats had previously 
reached this point upon the river ; but as there are but few 
settlements above here, there has as yet been no inducements 
held out for boats to attempt the navigation of the river any 
higher. I am confident, however, from what I have seen of 
Upper Red river, that at a medium stage there will be suffi- 
cient depth of water for small steamers, such as ply open 
some of the tributaries to the Mississippi, to ascend the river 
as high as where the two principal branches unite, (about 
fifty miles above the mouth of Cache creek.) As an evidence 
of this, on our outward march, at a time when the river was 
at a high stage, I had occasion for crossing frequently, but 
could find no place below the point mentioned where the 
water in the channel was of less depth than five feet ; indeed, 
I do not think as many obstructions will be found above Pres- 
ton as below, for the reason that there is but little woodland 
bordering upon the upper portion of the river, and conse- 
quently but few of those formidable obstacles called snags. 

At a low stage the water in the river becomes very shallow, 
and can then be forded at any point. But during high water, 
the quicksands in the bed of the stream become loose and un- 
stable, and make it hazardous to attempt a passage with 
animals. It was observed throughout that portion of the 
valley of the river which came under our observation, that it 
was bordered upon each side by three distinct terraces or 
7 



benches running parallel with the course of the stream. The 
first of these is from three to six feet high, from fifty to two 
hundred feet wide, and in places subject to overflow. The 
second, which is from ten to twenty feet above the first, is 
from two to five hundred feet wide, and is never submerged. 
The third varies from fifty to three hundred feet in elevation 
above the second, and forms the elevated line of bluffs that 
terminate the prairie lands adjacent to the valley. 

In many places between the upper extremity of the Wit- 
chila mountains and the sources of the river, we found con- 
tinuous chains of sand-hills, from twenty to fifty feet high, 
bordering the valley, and denuded of all herbage save a few 
plum-bushes and grape-vines. Although there is some good 
soil upon the small affluents to the main river, the country 
generally, immediately bordering it, is barren and sandy. 

Several erroneous opinions have for many years been en- 
tertained in regard to the country upon the headwaters of 
Red river. For instance, it has generally been supposed, 
from the circumstance of a heavy rise occurring in the river 
during the month of June, at a time when there is generally 
no ram in the settlements, and during the dry season upon 
the plains, that the sources of the river would be found in 
lofty mountain ranges, where the melting snows would ac- 
count for the great amount of water passing through the chan- 
nel at the season mentioned. But such is not the fact, as all 
the principal branches above Cache creek have their origin 
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Weight of water in fluid ounces ------ 4. 

Weight of water in fluid grames ------ 127.800 

Weight of chlorine present -------- .051 

Weight of lime ---. .033 

Weight of sulphuric acid -------- .095 

Sulphates of soda and magnesia ------ .168 

Regarding the lime as a sulphate, and the residue of sul- 
phuric acid as united with magnesia, and the chlorine as 
united with the sodium, we have the following results : 

Weight of sulphate of lime - ------- .080 

Weight of sulphate of magnesia ------ .073 

Weight of chloride of sodium ------ .084 

Weight of the whole - .237 

Per-centage of matter in solution ------ 19 

This gypsum range forms an immense belt, which extends 
across the country for some four or five hundred miles. Col. 
Long speaks of seeing it upon the Arkansas ; and I have my- 
self passed through it at four other different points south of 
this, embracing a range of some three hundred miles. It is 
regarded by Dr. Hitchcock as the most extensive deposit of 
this mineral in North America. I have everywhere found it 
characterized by the same peculiarities, with the water issuing 
from it invariably bitter and unpalatable. 

The Arkansas, Canadian, Brazos, Colorado, and Pecos rivers, 
pass through the formation, and a similar taste is imparted to 
the waters of all. Several of these also have their sources in 
the same elevated table-lands as Red river, and where they 
make their exit from this plateau their beds are confined to 
vast sluices or cafions, the sides of which rise very abruptly 
to an enormous height above the surface of the water. The 
baren mesa, in which these streams take their rise, extends 
from the Canadian river, in a southerly course, to near the 
confluence of the Pecos with the Rio Grande, some four hun- 
dred miles, between the 32d and 37th parallels of north lati- 
tude. It is in places nearly two hundred miles in width, and 
is embraced within the 101st and 104th meridians of west 
longitude. The approximate elevation of this plain above 
the sea, as determined with the barometer, is two thousand 
four hundred and fifty feet. It is much elevated above the 
surrounding country, very smooth and level, and spreads out 
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in every directum as far as the eye can penetrate, without a 
tree, shrub, or any other herbage to intercept the vision. The 
traveller, in passing over it, sees nothing but one vast, dreary, 
and monotonous waste of barren solitude. It is an ocean of 
desert prairie, where the voice of man is seldom heard, and 
where no living being permanently resides. The almost total 
absence of water causes all animals to shun it : even the In- 
dians do not venture to cross it except at two or three points, 
where they find a few small ponds of water. I was told in 
New Mexico that, many years since, the Mexicans marked 
out a route with stakes across this plain, where they found 
water ; and hence the name by which it is known throughout 
Mexico, of " El Llano Estacado," or the " Staked Plain." 
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Indians of the country— Habits of the Conunehes and Kioway e Si milarity fcav;* : 
tween them and the Arabs and Tartars— Predatory excursions into Mexico-** 
War Implements — Incredulity regarding the customs of the Whites Method ' 
of saluting Strangers—Degraded condition of the Women— Aversion to ar- 
dent spirits— Prairie Indians contrasted with Indians of the Eastern States— 
BofaJoes— Probable condition of the Indians upon the extermination of the 
Buffaloes Pernicious influences of Traders— Superstitions of the Natives. 

The country over which we passed is frequented by seve- 
ral tribes of Indians, who follow the buffalo, and subsist al- 
most exclusively upon the uncertain products of the chase. 
The Witchitas, Wacos, Kechies, and Quapaws, all resort to 
the country about the Witchita mountains, where a few years 
since they had their thatched villages and corn-fields, but 
they have recently removed near the white settlements. The 
Witchitas and Wacos, as before stated, are now living upon 
Rush creek, while the Kechies and Quapaws are upon Chou- 
teau's creek, an affluent of the Canadian. The Witchitas and ~ 
Kechies each number about one hundred warriors ; the Wacos 
about eighty ; and the Quapaws only about twenty-five. 
They all use the horse in their hunting and war expeditions, 
and are possessed of a good supply of these animals. The 
history of the Quapaws, a minute remnant of what was once 
a large and powerful nation of Indians, called the " Arkan- 
sas," but now only numbering a very few lodges of miserable 
half-starved beggars, is truly melancholy. Father Charle- 
voix, in his " Historical Journal of a Voyage down the Mis- 
sissippi," speaks of visiting them, and found them at that 
time very numerous and warlike. He says of them : " The 
Arkansas, or Quapaws, are reckoned to be the tallest and 
best-shaped of all the savages of this continent, and they are 
called, by way of distinction, ' the fine men.' " He describes 
them as occupying at the time of his visit four villages, one of 
which was upon the Mississippi, a short distance above the 
mouth of the Arkansas. They were, according to him, com- 
posed of the confederated remnants of several ruined nations. 

In the time of Du Pratz these Indians had all moved up the 
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Arkansas, and were living about twelve miles from the month 
of WhiieVnver : they were then quite numerous, and he com- 
plimepu.'them by saying that they were no less distinguished 
as warriors than hunters, and that they were the first nation 
that -succeeded in conquering the warlike and numerous 
(Huchasaws. It is related that upon one occasion they en- 
countered the Chickasawsi who, in consequence of having no 
: "powder, considered it most prudent to make a precipitate re- 
. treat ; whereupon the Quapaw chief, understanding the cause, 
-' determined they should be placed on an equality, and ordered 
all his warriors to empty their powder-horns into a blanket, 
and making an equal division of the powder, he gave one-half 
to his enemies. The battle then commenced, and in a short 
time terminated with a signal defeat of the Chickasawg, who 
retreated with a loss of ten killed and five prisoners, while the 
Quapaws only lost one man. They were also distinguished 
for their friendship to the early settlers along the Arkansas 
river, and it is much to be deplored that this once numerous 
and valorous nation is so fast approaching annihilation. The 
two most numerous and powerful tribes of Indians frequent- 
ing the country upon Upper Red river are the Comancbes 
and Kioways ; the former range from the Witchila mountains 
to the sources of the river, while the latter occasionally visit 
the headwaters, but seldom come as far down as the moun- 
tains. These tribes have similar habits, but speak different 
The most numerous and warlike nation is that of 
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to every wind that blows, this immense grassy expanse is 
purged from impurities of every kind, and the air imparts a 
force and vigor to the body and mind which repays the occu- 
pant in a great measure for his deprivations. Nature, which 
almost everywhere exhibits some compensation to man for 
great hardships, has here conferred upon him health, the first 
and best of her gifts. It is a fact worthy of remark, that man 
in whatever situation he may be placed, is influenced in bis 
modes of existence, his physical and moral condition, by the 
natural resources of climate, soil, and other circumstances 
around him, over the operations of which he has no control. 
Fortunately, such is the flexibility of his nature that he soon 
learns to adapt himself to the hardest and most untoward cir- 
cumstances, and indeed, ultimately becomes not only recon- 
ciled to his lot, but persuades himself that his condition is far 
preferable to that ot most others. 

The example of our western-border settlers is illustrative of 
this fact, as they continue to remove farther and farther west 
as the settlements encroach upon them, preferring a life of 
dangerous adventure and solitude to personal security and 
the comfort3 and enjoyments of society ; and what was at first 
necessity to them becomes in time a source of excitement and 
pleasure. 

The nomadic Indian of the prairies demonstrates the posi- 
tion still more forcibly: free as the boundless plains over 
which he roams, he neither knows nor wants any luxuries 
beyond what he finds in the buffalo or the deer around him. 
These serve him with food, clothing, and a covering for his 
lodge, and he sighs not for the titles and distinctions which 
occupy the thoughts and engage the energies of civilized man. 
His only ambition consists in being able to cope successfully 
with his enemy in war, and in managing his steed with unfail- 
ing adroitness. He is in the saddle from boyhood to old age, 
and his favorite horse is his constant companion. It is when 
mounted that the Comanche exhibits himself to the best ad- 
vantage : here he is at hon^e, and his skill in various msflKEu- 
vres which he makes available in battle — such as throwing 
himself entirely upon one side of his horse, and discharging 
his arrows with great rapidity towards the opposite side from 
beneath the animal's neck while he is at full speed — is truly 
astonishing. Many of the women are equally expert, as eques- 
trians, with the men. They ride upon the same saddles and 
in the same manner, with a leg upon each side of the horse. 
As an example of their skill in horsemanship, two young wo- 
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men of one of the bands of the Northern Comanchea, while we 
were encamped near them, upon seeing some antelopes at a 
distance from their camp, mounted .horses, and, with lassos in 
their hands, set off at full speed in pursuit of this fleetest in- 
habitant of the plains. After pursuing them for some distance, 
and taking all the advantages which their circuitous course 

Ermitted, they finally came near them, and, throwing the 
iso with unerring precision, secured each animal and brought 
it back in triumph to the camp. Every warrior has his war- 
horse, which is the fleetest that can be obtained, and he prise* 
him more highly than anything else in his possession, ana it is 
seldom that he can be induced to part witti him at any price. 
He never mounts him except when going into battle, the buf- 
falo chase, or upon state occasions. On his return from an 
excursion he is met at the door of his lodge by one of bis 
wives, who takes his horse and attends to its wants with the 
utmost care. The prairie warrior performs no menial labor; 
his only occupation is in war and the chase. His wives, who 
are but little dearer to him than his horse, perform all the 
drudgery. He follows the chase, he smokes his pipe, be eats 
and sleeps ; and thus he passes his time, and in his own esti- 
mation he is the most lordly and independent sovereign in the 
universe. Such are some of the characteristics of the prairie 
Indians ; and I cannot dismiss the subject without remarking 
that, in addition to the physical similitude between the deserts 
of Arabia, the steppes of Central Asia, and the prairie s 
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cultivate the soil, but subsist altogether upon game and what 
they can steal. They are alike the most expert horsemen in 
the world, and possess the same fond attachment for the ani- 
mal. I once made an effort to purchase a favorite horse from 
a chief of one of the bands of the Southern Comanches, (Se~ 
na-co,) and offered him a large price, but he could not be 
persuaded to part with him. He said the animal was one of 
the fleetest in their possession, and if he were to sell him it 
would prove a calamity to his whole band, as it often required 
all the speed of this animal to insure success in the buffalo 
chase ; that his loss would be felt by all his people, and he 
would be regarded as very foolish ; moreover, he said, (pat- 
ting his favorite on the neck,) " I love him very much." 

The only property of these people, with the exception of a 
few articles belonging to their domestic economy, consists en- 
tirely in horses and mules, of which they possess great num- 
bers. These are mostly pillaged from the Mexicans, as is 
evident from the brand which is found upon them. The most 
successful horse-thieves among them own from fifty to two 
hundred animals. 

In their political and domestic relations there is also a sim- 
larity to the Old World nomads. They are governed by a 
chief, the tenure of whose office is hereditary, so long as his 
administration meets the approbation of his followers. He 
leads them to war, and presides at their deliberations in coun- 
cil ; but should he disgrace himself by any act of cowardice 
or mal- ad ministration, they do not hesitate to depose him and 
place a more competent man in his stead. Their laws are 
such as are adapted to their peculiar situation, and are sanc- 
tioned by the voice of the people. Their execution is vested 
in the subordinate chiefs, or captains, as they are called, and 
they are promptly and rigidly enforced. In respect to the 
rights of property, their code is strictly Spartan. They are 
perhaps as arrant freebooters as can be found upon the face 
of the earth ; and they regard stealing from strangers as per- 
fectly legitimate and nonorable, and that man who has been 
most successful in this is the most highly honored by his tribe ; 
indeed, a young man who has not made one or more of these 
expeditions into Mexico is held in but little repute. In evi- 
dence of this, I was told by an old chief of the Northern Co- 
manches, called Is-sa-keep, that he was the father of four 
sons, who he said were as fine young men as could be found; 
that they were a great source of comfort to him in bis old age, 
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and could steal more horses than any other young men in his 
band. 

As these forays are often attended with much toil and dan- 
ger, they are called " war expeditions." It not unfrequently 
Happens that but six or eight young men set out upon one of 
these adventures, and the only outfit they require is a horse, 
wilh, (heir war equipments, consisting of the bow and arrows, 
lance and shield, with occasionally a gun. Thus prepared, 
they set out upon a journey of a thousand miles or more, 
through a perfectly wild and desolate country, dependent for 
subsistence wholly upon such game as they may chance to 
find. They make their way to the northern provinces of 
Mexico, where they lie in wait near some hacienda until a 
favorable opportunity offers to sweep down upon a solitary 
herdsman, and, with the most terrific yells, drive before them 
all the animals they desire. Wo to the panic-stricken ranchero 
who fails to make a precipitate retreat, as they invariably kill 
such men as offer the slightest wipediment to their operations, 
and take women and children prisoners, whom they hold in 
bondage of the most servile character. They are sometimes 
absent from their tribes two years or more before their success 
is sufficient to justify their returning with credit to them- 
selves. 

The use of the bow, which is the favorite arm and con- 
stant appendage of the prairie Indian, and which he makes 
hunting the bufiiilo, is taught the boys 
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of hard, undressed buffalo-hide, separated by a space of about 
an inch, which is stuffed with hair ; this is fastened to the left 
arm by two bands, in such a manner as not to interfere with 
the free use of the hand, and offers such resistance that a 
rifle-ball will not penetrate it unless it strikes perpendicular to 
the surface. They also make use of a war-club, made by 
bending a withe around a bard stone of about two pounds 
weight, which has been previously prepared with a groove in 
which the withe fits, and is thereby prevented from slipping 
off. The handle is about fourteen inches long, and bound 
with buffalo-hide. 

The Comanche men are about the medium stature, with 
bright, copper-colored complexions and intelligent counte- 
nances, in many instances with aquiline noses, thin lips, black 
eyes and hair, with but little beard. They never cut the 
hair, but wear it of very great length, and ornament it upon 
state occasions with silver and beads. Their dress consists 
of leggins and moccasins, with a cloth wrapped around the 
loins. The body is generally naked above the middle, except 
when covered with the buffalo-robe, which is a constant ap- 
pendage to their wardrobe. The women are short, with 
crooked legs, and are obliged to crop their hair close to their 
heads. They wear, in addition to the leggins and moccasins, 
a skirt of dressed deer-skin. They also tattoo their faces and 
breasts, and are far from being as good looking as the men. 

Notwithstanding that these people are hospitable and kind 
to strangers, and apparently amiable in their dispositions, yet, 
when a warrior conceives himself injured, his thirst for re- 
venge knows no satiety. Grave and dignified in his deport- 
ment, and priding himself upon his coolness of temper and 
the control of his passions, yet, when once provoked, he, like 
the majority of his race, is implacable ana unrelenting; an 
affront is laid up and cherished in his breast, and nothing can 
efface it from his mind until ample reparation has been made. 
He has no idea of forgiveness : the insult must be atoned for 
by blood. With many tribes, quarrels can often be settled by 

E resents to the injured party ; but with the Comanches, their 
iw of equity is of such a character that no reconciliation can 
take place until the reproach is wiped out with the blood of 
their enemy. They make no use of money except for 
ornaments. Like other tribes, they are fond of decking them- 
selves with paint, beads, and feathers ; and the young warrior 
often spends more time at his toilet than the most conceited 
coxcomb that can be found in civilized life. Bright red and 
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blue are their favorite colors ; and vermilion is an important 
article in the stock of goods of one of their traders. This 
they always carry about their persons ; and whenever they 
expect to meet strangers, they always (provided they have 
time) make their toilet with care, and paint their (aces. Some 
few of their chiefs who have visited their Great Father at 
Washington, have returned strongly impressed with the nu- 
merical power and prosperity of the whites; but the great 
majority of them being entirely ignorant of everything thai 
relates to us, and the most of them having never even seen a 
white man, believe the Comanches to be the most powerful 
nation in existence; and the relation of facts which conflict 
with this notion, by their own people, to the masses of the 
tribes at their prairie firesides, only subjects the narrator to 
ridicule, and he is set down as one whose brain has been 
turned by the necromancy of the pale-faces, and is thence- 
forth regarded as wholly unworthy of confidence. 

Having upon one occasion a Delaware and a Comanche 
with me in the capacity of guides, I was much diverted with 
a conversation that passed between them in my presence, and 
which was interpreted to me by the Delaware. It appeared 
that the latter had stated to the other the fact of the spnerkity 
of the earth's surface. This idea being altogether new and 
incomprehensible to the Comanche, was received with mncfa 
incredulity, and, after gazing a moment intently at the Dela- 
ware to ascertain if he were sincere, he asked if that person 
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and, in illastration of its practical utility, stated to him that a 
message could be sent a distance of one thousand miles, and 
an answer returned, in the short space of ten minutes' time* 
He seemed much interested in this, and listened attentively 
to my remarks, but made no comments until I requested him 
to explain it to the Comanche, when be said, " I don't think I 
tell him that, Captain ; for the truth is, I don't beKeve it my* 
self." 

The mode of life of the prairie tribes, owing to their un- 
settled and wandering habits, is such as to render their condi- 
tion one of constant danger and apprehension. The security 
of their numerous animals from the encroachments of their 
enemies, and their constant liability to attacks, make it imper- 
atively necessary for them to be at all times upon the alert 
Their details for herdsmen are made with as much regularity 
as the guard-details at a military post ; and even in times of 
the most profound peace, they guard their animals both night 
and day, while scouts are often patrolling upon the adjoining 
heights to give notice of the approach of strangers, when their 
animals are hurried to a place of security, and everything 
made ready for defence. The manner in which they salute 
a stranger is somewhat peculiar, as my own reception at one 
of their encampments will show. The chief at this encamp* 
ment was a very corpulent old man, with exceedingly scanty 
attire, who, immediately on our approach, declared himself a 
great friend of the Americans, and persisted in giving me 
evidence of his sincerity by an embrace, which, to please 
him, I forced myself to submit to, although it was far from 
agreeable to my own feelings. Seizing me in his brawny 
arms while we were yet in the saddle, and laying his greasy 
head upon my shoulder, he inflicted upon me a most bruin- 
like squeeze, which I endured with a degree of patient forti- 
tude worthy of the occasion; and I was consoling myself 
upon the completion of the salutation, when the savage 
again seized me in his arms, and I was doomed to another 
similar torture, with his head on my other shoulder, while at 
die same time he rubbed his greasy face against mine in the 
most affectionate manner ; all of which proceeding, he gave 
me to understand, was to be regarded as a most distinguished 
and signal mark of affection for the American people in gen- 
eral, whom, as he expressed it, he loved so much that it almost 
broke his heart; ana in particular for myself, who, as their 
representative, can bear testimony to the strength of his attach- 
ment. On leaving his camp, the chief shook me heartily by 
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the hand, telling me at the same time that he was not a Co- 
manche, but an American; and as I did not feel disposed to 
be outdone in politeness by an Indian, I replied in the same 
spirit, that there was not a drop of Anglo-Saxon blood in my 
veins, but that T was wholly and absolutely a Comanche, at 
which he seemed delighted, duly understanding and appre- 
ciating the compliment. These people are hospitable and 
kind to all with whom they are not at war; and on the arrival 
of a stranger at their camps a lodge is prepared for him, and 
he is entertained as long as he chooses to remain among them. 
They are also kind and affectionate to each other, and as loos 
as anything comestible remains in the camp all are permitted 
to share alike; but with these exceptions, they are possessed 
of but few virtues. Polygamy is sanctioned, and is very 
common among them, every man being allowed as many 
wives as he can support. 

Within the past few years the Comanches have (for what 
reason I could not learn) taken an inveterate dislike to the 
negroes, and have massacred several small parties of those 
who attempted to escape from the Seminoles and cross the 
plains for the purpose of joining Wild Cat upon the Rio 
Grande. Upon inquiring of them the cause of their hostility 
to the blacks, they replied that it was because they were 
slaves to the whites ; that they were sorry for them. I sus- 
pect, however, that they were actuated by oilier motives than 
they cared about acknowledging, and that instead of \ 




DIET OF THfe COMANCHES. Ill 

burden apd a slave to the will of her brutal master, yet, 
strange as it may appear, the Comanche woman seems con- 
tented with her lot, and submits to her fate without a mur- 
mur. The hardships imposed upon the females are most 
severe and cruel. The distance of rank and consideration 
which exists between the black slave and his master is not 

greater than between the Comanche warrior and his wife, 
very degrading office that is imposed upon the black by the 
most tyrannical master, falls, among the Comanches, to the 
lot of the wretched female. They, in common with other 
Indians, are not a prolific race ; indeed, it is seldom that a 
woman has more than three or four children. Many of these, 
owing to unavoidable exposure, die young ; the boys, how- 
ever, are nurtured with care and treated with great kindness 
by their mothers, while the girls are frequently beaten and 
abused unmercifully. 1 have never seen an idiot, or one that 
was naturally deformed, among them. 

Of all the Indians I had before encountered, there were 
none who had not an extreme fondness for spirituous liquors. 
The prairie tribes that I have seen, say the taste of such 
liquor is not pleasant ; that it makes fools of them, and that 
they do not desire it. If there are exceptions to this, I think 
they may be set down els factitious rather than natural ; the 
appetite having been created by occasional indulgence in the 
use of a little at a time. 

The diet of these people is very simple ; from infancy to 
old age their only food, with the exception of a few wild 
plants which they find on the prairies, is fresh meat, of which, 
in times of plenty, they consume enormous quantities. In 
common with many other tribes, they can, when necessity 
demands it, abstain from eating for several days without in- 
convenience, and they are enabled to make up at one meal 
the deficiency. All of them are extravagandy fond of tobac- 
co, which they use for smoking, mixed with the dried leaves 
of the sumach, inhaling the smoke into their lungs, and giv- 
ing it out through their nostrils. Their language is verbal 
and pantomimic. The former consists of a very limited num- 
ber of words — some of which are common to all the prairie 
tribes. The latter, which is exceedingly graceful and expres- 
sive, is the court language of the plains, and is used and un- 
derstood with great facility and accuracy by all the tribes 
from the Gila to the Columbia ; the motions and signs to ex- 
press ideas being common to all. In contemplating the char- 
acter of the prairie Indian, and the striking similarity be- 
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tween him and the Arab and Tartar, we are not lets aston- 
ished at the absolute dissimilarity between these and the ab- 
original inhabitants of the eastern States. The latter, from 
the time of the discovery of the country, lived in permanent 
villages, where they cultivated fields of com, and possessed 
strong attachment for their ancestral abodes and sepulchres : 
they did not use horses, but always made their hunting and 
war expeditions on foot, and sought the cover of trees on go- 
ing into battle ; while the former bave no permanent abidrag- 
places, never cultivate the soil, are always mounted, ana 
never fight a battle except in the open prairie, where they 
charge boldly up to an enemy, discharge their arrows with 
great rapidity, and are away before their panic-stricken an- 
tagonist can prepare to resist or retaliate. In their treatment 
of prisoners of war there was also a very marked difference. 
The eastern tribes, although they put their prisoners to tor- 
tures of the most appalling character, seldom, if ever, violate 
the chastity of the females ; while, on the contrary, the prairie ' 
Indians do not put their prisoners to death by prolonged tor- 
tures, but invariably compel the females to submit to their 
lewd embraces. There is at this time a white women among 
the Middle Comancbes, by the name of Parker, who, with 
her brother, was captured while they were young children, 
from their father's house in the western part of Texas. This 
woman has adopted all the habits and peculiarities of the 
Comanches ; has an Indian husband and children, and ( 
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during a few quotations from authors, touching their early 
history, which to me appear highly interesting. In a work 
published at Amsterdam in 1637, called "New English Ca- 
naan," by Thomas Morton, one of the first settlers of New 
England, he says : "The Indians have also made description 
of great heard* ofwell-growne beasts that live about the parts 
of this lake (Erocoise,) now Lake Champlain, such as the 
Christian world (until this discovery) hath not bin made ac- 
quainted with. These beasts are of the bigness of a coite,' 
tneir flesh being very good foode, their hides good leather ; 
their fleeces very useful, being a kind of woole, as fine almost 
as the woole of the beaver ; and the salvages do make gar- 
ments thereof. It is tenneyeares since first the relation of these 
things came to the eares of the English." 

It is stated by another author, (Purcbas,) that as early as in 
1613 the adventurers in Virginia discovered a "slow kinde of 
catieU as bigge as kine, which were good meate" 

The limit of the buffalo range on the north has been given 
differently by different writers. In a work published in Lon- 
don in 1589, by Hukluyt, it is stated, that in the island of 
Newfoundland were found " miqhlie beastes, like to camels in 

witness, and their feeie were cloven." He then says : " I 
id see them farre off, not able to disctrne them perfectly, but 
their steps showed that their feeie were cloven, and bigger 
than the feete of camels. I suppose them to be a kind ofbvffes, 
which I read to bee in the countreys adjacent, and very many in 
iixejirme land." 

It is supposed by some that these animals may have been 
the musk-ox. They were found by Captain Franklin as 
high as 60° north latitude. Although it is doubtful whether 
the buffalo ever ranged beyond the Rocky mountains, yet 
they have been found as far west as the western slope. They 
formerly ranged free and uninterrupted over the boundless 

})lains of the West, only guided in their course by that faith- 
ill instinct which invariably led them to the freshest and 
sweetest pastures. Their only enemy then was the Indian, 
who supplied himself with food and clothing from the im- 
mense nerds around his door ; but would have looked upon 
it as sacrilege to destroy more than barely sufficient to supply 
the wants of his family. Thus this monarch of the plains was 
allowed free range from one end of the continent to the other. 
But this happy state of things was not destined to continue ; 
an enemy appeared, who made great havoc among them, and 
in a short time caused a very sensible diminution in their 

8 
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numbers, and much contracted the limits of their wanderings. 
This enemy was the white man, who, in his steady march, 
causes the original proprietor of the soil to recede before hint) 
and to diminish in numbers almost as rapidly as the buffalo. 
Thousands of these animals were annually slaughtered for 
their skins, and often for their tongues alone ; animals whose 
flesh is sufficient to afford sustenance to a large number of 
, men are sacrificed to furnish a "bon bouche" for the rich 
epicure. This wholesale slaughter on the part of the white 
man, with the number consumed by the Indians, who are 
constantly on their trail, migrating with them as regularly as 
the season comes round, with the ravenous wolves, that are 
always at hand to destroy one of them if wounded, gives the 
poor beast but little rest or prospect of permanent existence. 
It is only eight years since the western borders of Texas 
abounded with buffaloes ; but now they seldom go south of 
Red river, and their range upon east and west has also very 
much contracted within the same time ; so that they are at 
present confined to a narrow belt of country between the 
outer settlements and the base of the Rocky mountains* 
With this rapid diminution in their numbers they must, in the 
course of a very few years, become exterminated. What will 
then become of the prairie Indian, who, as I have already re- 
marked, relies for subsistence, shelter, and clothing on the 
flesh and hide of this animal ? He must either perish with 
them, increase his marauding depredations on the Mexicans, 
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prosecute a very lucrative business* The goods they carry 
out consist of a few articles of small value, such as tobacco, 
paint, knives, calico, wampum, beads, &c, &c., which are of 
the utmost importance to the Indians, and which, if neces- 
sary, they will make great sacrifices to procure ; but as they 
have no commodity for exchange that the traders desire ex- 
cept horses and mules, they must necessarily give these for 
the goods, and large numbers are annually disposed of in this 
manner. As I have before mentioned, nearly all these ani- 
mals are pilfered from the Mexicans ; and as the number they 
traffic away must be replaced by new levies upon their vic- 
tims, of course all that the traders obtain causes a correspond- 
ing increase in the amount of depredations. Should the gov- 
ernment of the United States feel disposed to make the prairie 
Indians annual donations of the same description of articles 
that the traders now supply them with, (which I am most 
happy to learn is now contemplated,) upon the express con- 
dition that they would continue only so long as they adhered 
strictly to all the requirements of the agents, it would in a 
measure obviate the necessity of their making long expedi- 
tions into Mexico, and would most undoubtedly have the effect 
of depreciating the value of the merchandise to such a degree 
that tne traders would no longer find the traffic profitable. 
The Indians of the plains are accustomed, in their diplomatic 
intercourse with each other, to exchange presents, and they 
have no idea of friendship unaccompanied by a substantial 
token in this form : moreover, they measure the strength of 
the attachment of their friends by the magnitude of the pres- 
ents they receive ; and I am firmly convinced that a small 
amount of money annually expended in this way, with a 
proper and judicious distribution of the presents, would have 
a very salutary influence in checking the depredations upon 
the Mexicans. In a talk which I held with a chief of one of 
the bands of prairie Indians I stated to him that the President 
of the Unitea States was their friend, and wished to live in 
peace with them. He replied that he was much astonished 
to hear this ; for, judging from the few trifling presents I had 
made his people, he was of opinion that the ** Big Captain " 
held them in out little estimation. 

Trained up, as the prairie Indians had been from infancy, 
to regard the occupation of a warrior as the most honorable 
of all others, and having no permanent abiding-places or 
local attachments, they can without inconvenience move all 
their families and worldly effects from one extremity of the 
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buffalo range to the other. With their numerous and hardy 
horses they travel with great rapidity ; and possessing as inti- 
mate a knowledge as they do of the localities, it would give 
them a great advantage over any body of troops who should 
pursue them into the country. War would not, therefore, be 
as great a calamity to them as to other tribes who have per- 
manent habitations. Some have supposed that a large body 
of these Indians could not obtain a sufficient amount of sub- 
sistence to enable them to remain together for any great 
length of time ; but their numerous horses and mules, which 
they often make use of for food when game is scarce, would 
supply them with subsistence for a long time. It will be 
necessary to devise some measures to do away with the in- 
veterate prejudices which the Comanches entertain against 
the habits and customs of the whites before they will be in- 
duced to remain in any fixed abodes or cultivate the soil. 

In common with most other Indians, they are very supersti- 
tious ; they believe in dreams, the wearing of amulets, medi- 
cine-bags, &c, and the dedication of offerings to secure the 
favor of invisible agents ; as also in the efficacy of music and 
dancing for the cure of diseases. They submit with the most 
imperturbable stoicism and apathy to misfortunes of the most 
serious character, and, in the presence of strangers, manifatf 
no surprise or curiosity at the exhibition of novelties ; vet this 
apparent indifference is assumed, and they are in reality very 
inquisitive people. In every villn^e may be seen .small struc- 
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wards the setting sun, where they expect to return after death. 
They acknowledge the existence and power of a great super- 
natural agent, who directs and controls all things ; but this 
power they conceive to be vested in the sun, which they wor- 
ship and appeal to on all occasions of moment. They also 
anticipate a future state of existence similar to the present, 
and invariably bury with the warrior his hunting and war equip- 
ments. Thus far no efforts have ever been made to improve 
the moral or physical condition of these people ; no missiona- 
ries have, to my knowledge, ever visited them, and they have 
no more idea of Christianity than they have of the religion of 
Mahomet. We find dwelling almost at our doors as barbar- 
ous and heathenish a race as exists on the face of the earth ; 
and while our benevolent and philanthropic citizens are mak- 
ing such efforts to ameliorate trie condition of savages in other 
countries, should we not do something for the benefit of these 
wild men of the prairies? Those dingy noblemen of nature, 
the original proprietors of all that vast domain indluded be- 
tween the snores of the Atlantic and Pacific, have been des- 
E oiled, supplanted, and robbed of their just and legitimate 
eritage, py the avaricious and rapid encroachments of the 
white man. Numerous and powerful nations have already be- 
come exterminated by unjustifiable wars that he has waged 
with them, and by the effects of the vices he has introduced 
and inculcated ; and of those that remain, but few can be 
be found who are not contaminated by the pernicious influ- 
ences of unprincipled and designing adventurers. It is not at 
this late day in our power to atone for all the injustice inflicted 
upon the red men; but it seems to me that a wise policy 
would dictate almost the only recompense it is now in our 

S)wer to make — that of introducing among them the light of 
hristianity and the blessings of civilization, with their atten- 
dant benefits of agriculture and the arts. 



PACIFIC RAIL WAT. 



CHAPTER XI. 

Pacific railway — Impracticability of craning tlie "Llano Eitacado" — Route 
from Fort Smith to Santa F£ — Return route from Dona Ana — Its connection 
with the Mississippi and tlio Pacific. 

The very lively interest that has been manifested in a pro- 
ject of such importance as that of uniting the Atlantic withtbe 
Pacific by a single span of railroad over the continent of North 
America, and the prevailing dearth of reliable information re- 
garding a great portion of that vast territory lying west of 
the Mississippi, induce me to add a few remarks upon this 
subject, which 1 trust will not be wholly devoid of interest or 
utility at rfiis particular period. 

Whether this road should be national, and its administra- 
tion under the direction of the general government, or whether 
it should be intrusted to individual States or corporate com- 
panies, are questions the discussion of which it does riot become 
me to attempt, and upon which I shall not presume to hazard 
an opinion. I propose, in what I have to say, merely to give 
a brief detail of such facts connected with this subject as are 
suggested after an examination of a district of country over 
which it niiiy In 1 fouml lirsirable t 
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with the almost certain anticipation of profit, it is easy to 
predict the result. The financial demonstration recently made 
in New York city, whereby an amount of stock almost suffici- 
ent to carry out the enterprise was subscribed in one day, is 
eminently significant of the fact, and affords substantial evi- 
dence of the confidence of capitalists in the feasibility of the 
scheme, and an abundant pledge for its early and successful 
accomplishment. That the road will be constructed, but few 
at this time entertain a doubt ; the only question that remains 
to be determined is, where is the best and most advantageous 
route? 

The several exploring parties that have been sent across the 
continent in different latitudes, will undoubtedly place the de- 
partment in possession of all the information required concern- 
ing the country over which the limited amount of the appro- 
priation, and time, enabled them to pass ; but as a large 
portion of the district over which I have travelled will not 
come within the scope of their reconnoissances, my remarks 
may serve to throw some light upon the subject, which cannot 
be obtained from other sources, and thus add to the general 
stock of information so earnestly sought after at this particular 
period. 

The distiict of country to which my attention has been 
directed is embraced within the 32d and 36th parallels of lat- 
itude, and the 95th and 107th meridians of longitude ; and is 
bounded upon the north by the Canadian river, and upon the 
west by the Rio Grande. A great portion of this vast domain, 
containing nearly thirty-two thousand square miles, was, pre- 
vious to 1849, almost wholly unknown, except to the native 
occupants. 

One of the most prominent features which strikes the eye 
of the beholder on an examination of this section, is the very 
remarkable uniformity of its surface, and the almost total ab- 
sence of those abrupt and rugged primitive mountain ranges 
which in many other parts of our country offer such formida- 
ble obstacles to the passage of railways. But few mountains 
are seen throughout this region, and those few are so little 
elevated that they present but trifling obstructions when 
compared with many that are found in the eastern States. 
This section is, however, traversed throughout, nearly its 
whole length, by the lofty plateau of the "Llano estacado," 
which, as will be observed upon the map, stretches out from 
the 32d to the 36th parallel of latitude, and is, in places, two 
hundred miles wide, without a tree or running stream through- 
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out its entire surface, and presents, in my judgment, an im- 
passable barrier to a wagon road; and I am fully impressed 
with the belief that a route crossing this desert anywhere 
between the 33d parallel of latitude and its northern limits 
will never be selected for a Pacific railway, or, indeed, a 
road of any description. South of this parallel the plain be- 
comes less elevated above the adjacent country, and finally 
merges into the lands bordering the Pecos and the head 
branches of the Colorado. 

If it be impracticable to construct and find the material for 
sustaining a railway across this desert, the question arises 
whether a feasible route can be found near the northern or 
southern borders of it. 

The road which was made under my supervision from Fort 
Smith, Arkansas, to Santa Fe, New Mexico, in 1849, (with 
one exception, where it crosses a spur, which can easily be 
turned,) skirts the base of the northern border of this plain ; 
and so far as the topography of the country is concerned. I 
■ believe that a railroad can be made over it with great facility, 
as the general surface is smooth, and intersected by no im- 
passable mountains or deep valleys. 

On departing from Fort Smith, this road traverses a gently 
undulating district, sustaining a heavy growth of excellent 
timber, but occasionally interspersed with jirairie lands, afford- 
ing luxuriant grass for eight months in the year, and intersected 
with numerous small streams flowing over a highly prodnc- 




LAOUNA COLORADO. 121 

der any other route in the vicinity, but the one directly upon 
the crest of the " divide," almost impassable. 

From the head of the Washita the road continues near the 
valley of the Canadian for a hundred miles further, occasion- 
ally crossing small tributaries which furnish the traveller with 
water at convenient distances ; it then bears to the left, and 
passes over the elevated lands bordering the Pecos river, 
skirting the base of the mountains along that stream until it 
arrives at a place called " Laguna Colorado," a small lake 
of muddy water, where the road forks, one branch leading to 
Santa ¥6 over a road forty miles in length, and the other to 
Albuquerque, (the point where the route through what is called 
" Walker's Pass" is said to leave the Rio Grande,) a distance 
of only twenty miles. 

The distance from Fort Smith to Santa F€, as measured 
with the chain, is eight hundred and twenty miles.* 

The line of this road continued east from Fort Smith would 
intersect the Mississippi river in the vicinity of Memphis, Ten- 
nessee, and would pass through the country bordering the 
Arkansas river, which cannot be surpassed for fertility, as the 
bountiful crops of cotton, corn, and other products grown by 
the planters, abundantly evince. 

Tne route of my return from New Mexico in 1849, which 
has been travelled by California emigrants every year since 
that time, leaves the Rio Grande at a point called Dofia Ana, 
three hundred miles below Santa F6. 

On leaving this place, at an elevation of about four thousand 
feet above the sea, the road for three hundred miles traverses 
an arid prairie region, where but little wood is found except 
upon three ranges of mountains which stretch out to the 
north, but do not materially obstruct the passage of the road. 
They are covered for the most part with pine timber, and 
abound in springs of wholesome water, making it imperative 
upon the traveller to pass near them. Upon the route marked 
down, the defiles have but little elevation above the general 
surface, and, with the exception of a few miles of broken 
ground near the " Peak of Guadalupe," the ascents and de- 
scents to all the undulations are gradual and easy. At the 
southern extremity of the Guadalupe mountains the summit 

• The barometrical altitude of Albuquerque above tide water is about 5,130 
feet, and of Fort Smith about 600 feet ; making the difference in altitude, or 
total declination eastward between the two points, 4,530 feet, or an average 
grade of a little oyer 5| feet to the mile. 
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level of the country between the Rio Grande and the Pecos is 
attained, find from this point the surface declines to the bor- 
ders of the latter stream by a gradation almost imperceptible. 
Crossing the Pecos, the road ascends by a grade of about five 
feet per mile for twenty-five miles, and the traveller here finds 
himself upon the broad plain of the "Llano estneado," which 
at this point divides the waters of the Rio Grande from those 
of the Colorado. The road crosses the southern spur of this 
plain, where it is seventy miles broad, and as firm and smooth 
as the best McAdamized road. Thence it crosses the head 
branches of the Colorado and the main Brazos, and leads off 
to a ridge which terminates near Fulton, Arkansas, upon the 
navigable waters of Red river. By leaving this ridge and 
crossing Red river at Preston, a good road is found to Fort 
Smith, upon the navigable portion of the Arkansas, which 
would be in a very direct course fi>r St. Louis, and traverse 
one of the most productive sections of the Uniled States. 

The entire distance from Dona Ana to Fulton is about 
eight hundred and fifty miles, and to Fort Smith nine hundred 
and four miles. The road from El Paso connects, at the 
Sierra Waco, with the one described, and is thirty miles 
shorter. 

Dona Ana being elevated four thousand feet above the tide- 
water level, and Fulton and Fort Smith six hundred and sixty 
and six hundred respectively, gives an average grade of leu 
than four feet to the mile over cither road. 1 hese results, of 
- 
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and fertility, and possesses all the requisites for attracting and 
sustaining a dense farming population. It is diversified with 
prairie and woodlands, affording a great variety of excellent 
timber, and is bountifully watered with numerous spring- 
brooks, which flow off upon either side of the ridge into the 
streams before mentioned. The crest of the ridge is exceed- 
ingly smooth and level, and is altogether the best natural or 
artificial road I have ever travelled over for the same dis- 
tance. 

After leaving this ridge the road crosses the Brazos near 
very extensive fields of bituminous coal, (the only locality of 
this mineral, so far as my knowledge extends, that has been 
discovered within two hundred miles,) which burns readily 
with a clear flame, is made use of for fuel at Fort Belknap, 
and is very superior in quality. 

From the Brazos the road skirts small affluents of that 
stream and the Colorado for two hundred miles, through a 
country more undulating than that east of the Brazos ; but no 
mountains are met with, or elevated hills, which cannot be x 
avoided by short detours. 

Here and there prairies present themselves, but this section 
is for the most part covered with a growth of trees called 
mezquite, which stand at such intervals that they present 
much the appearance of an immense peach. orchard. They 
are from five to ten inches in diameter, their stocks about ten 
feet in length, and for their durable properties are admirably 
adapted for railway ties, and would furnish an inexhaustible 
amount of the very best fuel. The soil upon this section is 
principally a red argilaceous loam, similar in appearance to 
that in the Red river bottoms, which is so highly productive, 
and extends to near the 102d degree of longitude, or about 
three degrees further west than the arable soil upon some of 
the more northerly routes. 

As this route is included within the 32d and 34th parallels 
of latitude, it would never be obstructed by snow, as it sel- 
dom falls more than two or three inches in depth, and only 
remains upon the ground a few hours at a time. 

The whole surface of the country, from Red river to the 
Rio Grande, is covered with a dense coating of the most nu- 
tritious grass, which remains green for nine months in the 
year, and enables cattle to subsist the entire winter without 
any other forage. 

It will be observed that the route here spoken of skirts the 
head-waters of the rivers flowing towards the Gulf of Mex- 
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ico, for several hundred miles after leaving Red river, and that 
a road cannot be made much further to the north without im- 
pinging upon the " Llano estacado." From what I have seen 
of the country south of this, I have no doubt but that a road 
could be made in almost any direction, but would be attended 
with much greater cost than upon the one I have attempted 
to describe, for the reason that the surface of the country 
along this route is much more level. 

After passing the Brazos river, the road, as 1 have before 
observed, runs near the sources of the streams, where the 
valleys are broad, and but little depressed below the general 
surface ; whereas I have remarked that, in descending some 
of these streams, the longitudinal and lateral valleys become 
deep and abrupt, and where {as would be the case with a 
Pacific railway) it became necessary to cross these undula- 
tions transversely, a greater expenditure of labor would be 
involved in grading than upon the other route. There would 
also be many more large streams to bridge ; indeed, upon the 
route I have recommended, there are but two streams (the 
Brazos and Pecos) of greater width than forty feet, over the 
entire distance of eight hundred and fifty miles, between Red 
river and the Rio Grande. 

As Fulton, El Paso, and San Diego, in California, are near- 
ly in the same direct line, and one which intersects the longitudi- 
nal axis of the continent at right-angles, a road connecting these 
points would form the shortest line oF communication lo the 
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the valley of the Gila can be established, it would give a con- 
tinuous line to the Colorado river. 

Although our knowledge of the country west of the Rio Del 
Norte is for the most part confined to a few traces that have 
been pursued by travellers making their way to the Pacific ; 
yet it is believed that sufficient reliable data may be deduced 
from competent authorities to warrant the expectation of find- 
ing a route with admissible grades, as far, at least, as the 
Colorado. 

Before reaching the waters that flow into the Pacific, it 
becomes necessary upon this route, as upon' all others in our 
territory, to surmount the Rocky mountain chain. The eleva- 
tion of the crest of this great continental vertebral column 
varies from five to seventeen thousand feet above the tide- 
level of the ocean, but has a declension towards its southern 
extremity, which greatly favors the project in question. The 
barometrical measurements which have been made, place 
" Long's Peak" in latitude 40° 36' at the maximum, and the 
culmination of a pass or defile in near latitude 32° at the 
minimum altitude. 

The elevation of the eastern base of the mountains in lati- 
tude 42° is the same as the summit of the range in latitude 
32°. The elevations of other passes that have been examined, 
vary from seven to eight thousand feet above tide. 

If, so far as the economy of railway transportation is con- 
cerned, the attainment, with the locomotive, of twenty feet in 
altitude, is equivalent to the transit of a mile upon a horizontal 
plate, we would have (other conditions being equal) a differ- 
ence of one hundred miles in horizontal distance in favor of 
the route under consideration, over one which should pass the 
mountains at an elevation of seven thousand feet. 

The difference of elevation of the Rio Del Norte in the vicini- 
ty of Dona Ana, and the crest of the mountains in latitude 
32° being about one thousand feet, and the distance between 
the two positions about one hundred miles, gives an average 
grade (which is said to be very uniform) of ten feet per mue 
m ascending the eastern slope of the mountains. From the 
summit to toe mouth of the Gila, a distance of three hundred 
and eighty miles, the difference in altitude, barometrically de- 
termined, is four thousand seven hundred and forty-six feet, 
which (supposing the slope to be uniform) admits of a gradient 
of about twelve and a half feet to the mile in descending the 
Pacific side of the mountains. 

The road upon this side would be much more circuitous 
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in its course than upon the other ; the grades will be increased 
upon the undulatory portions of the country, and some diffi- 
culty may be anticipated in passing the great cation of the 
Gila, provided the road is confined exclusively to the limits 
of our own territory ; but a gentleman of scientific attainments, 
who has examined this route carefully, is of the opinion that 
no greater impediments will be met with upon the Gila than 
are found upon the Hudson river road. From the Colorado 
to the Pacific (unless some other pass is discovered) the road 
must penetrate the "Sierra Nevada" chain, through what is 
called " Warner's Pass." 

The summit of this defile is situated north of the general 
course of the road, and the approaches to it, upon both sides, 
are somewhat tortuous. It is about one hundred miles dis- 
tant from the confluence of the Gila with the Colorado, and ■ 
about eighty miles from San Diego on the Pacific. 

The elevation of the Pass above tide-water being three 
thousand and thirteen feet, and that of the Colorado, at the 
mouth of the Gila, two hundred and fifty-four feet, we would 
have an average gradation of twenty-seven and a half feet per 
mile in the ascent of the eastern slope, and a descent from the 
Pass of thirty-seven and a half feet to the mile in reaching 
San Diego. 

Should it be found desirable, on arriving at the mouth of 
the Gila, to turn the course of the road, and run it down the * 
valley of the Colorado, to the head of the Gulf of California) 
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Table of catena and distance* on the route of Captain Marcy 1 * 
expedition to the tourcet of Red river. 
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Total distance travelled, 6 mile* 
09158. 



Total distance travelled, 8,198 
revolution! = 8 mile* 825859. 



Total distance travelled, 8.480 
revolutions •= 8 miles 880895. 



Total distance travelled, 8,470 
revolutions = 6 miles 6. 

Total distance travelled, 4,844 
revolutions ==11 miles 181. 



Total distance travelled. 8,945 
revolutions = 7 miles 574. 



Total distance travelled, 5,466 
revolutions = 14 miles 054. 



Total distance travelled, 8,44? 
revolaflons «= 8 miles 880. 



Total distance travelled. 8,494 
revolutions = 8 miles 996. 



Total distance travelled, 459 rev- 
olutions = 1 mile 179. 

Total distance travelled, 8,17* 
revolutions = 8 miles 16. 



Total distance travelled, 8,519 
revolutions ■= 9 miles 058. 



Total distance travelled, 4,187 
revolutions = 10 miles 601 . 



Total distance travelled, 4,94* 
revotattont ■= 10 miles 894. 
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Remarks. 



Total distance trarelled, 9,698 
revolutions =6 miles 917. 



Total distance travelled, 888 re- 
volutions = 9 miles 967. 

Total distance trarelled, 5,099 
revolutions = 18 miles 097. 



Total distance travelled, 6,066 
revolutions = 15 miles 658. 



Total distance travelled, 4,996 
revolutions = 19 miles 88. 



Total distance travelled, 6,909 
revolutions = 16 miles 046. 



Total distance travelled, 6,848 
revolutions = 16 miles 418. 



Total distance travelled. 4,159 
revolutions = 10 miles 688. 



Total distance travelled, 6,357 
revolutions = 18 miles 76. 



Total distance travelled, 4316 
revolutions = 11 miles 086. 



Total distance trarelled, 6,604 
revolutions = 14 miles 4. 



Total distance travelled, 4316 
revolutions = 11 miles 064. 



Total distance travelled. 4,070 
revolutions =10 miles 464. 
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MINERALOGY. 

REPORT ON THE MINERALS COLLECTED : BY PROF. CHARLES 

UPHAM SHEPARD. 

Amherst College, June 1, 1853. 
My Dear Sir: The following report relates to the speci- 
mens collected by Captain Marcy, and which, agreeably to 
your request, were submitted by me to a chemical and min- 
eralogical examination. 

Very respectfully and truly yours, 

CHARLES UPHAM SHEPARD. 
To President Hitchcock. 



1. COPPER ORES MARCYLITE. 

The . most interesting of these was a specimen of rather 
more than one ounce in weight, from the main or south fork 
of Red river, near the Wilchita mountains. It is a black 
compact ore, strongly resembling the black oxide of copper 
from the Lake Superior mines, for which substance I at nrst 
mistook it. It was partially coated by a thin layer of the rare 
and beatiful atacamite, (muriate of copper of Phillips.) This 
is the first instance in which this species has been detected in 
North America. On subjecting the black ore to a close inves- 
tigation, it proves to be a substance hitherto undescribed, and 
it affords me much pleasure to name it, in honor of the very 
enterprising and successful explorer to whom mineralogy is 
indebted for the discovery, Marcylite. It is massive and com- 
pact ; fracture even ; color black ; opaque ; lustre none ; hard- 
ness equals that of calcite, or 3 of the mineralogical scale ; 
6ectile streak shining; powder light grayish black; speciGc 
gravity, 4.0 to 4.1. In small fragments it gielts in the heat of 
a candle, to the flame of which it imparts a rich blue and 
10 
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green color. This is especially striking when a blow-pipe is 
employed. The slightest heat of the instrument suffices for 
the fusion of the ore. The chloride of copper is volatilized, 
and spreads over the charcoal support, from which the splen- 
did green color rises also. On directing the flame of the can- 
dle against it, the mass, or assay, remains for some time fluid, 
continuing to give the color as at first, tilt finally the green 
and blue tinge declines, and at last disappears altogether; 
after which the globule swells out into large nubbles and sud- 
denly collapses, and this repeatedly for a number of times, 
(ten or fifteen,) when it seems to be pure copper. In cooling, 
however, a thin light steel-gray pellicle forms upon its surface, 
which separates by a slight blow with a hammer, revealing a 
globule of pure copper within. This coating, on being fused 
with borax, gives rise to a colorless glass, with brilliant points 
of metalic copper adhering to the support of subjacent char- 
coal : a fragment heated in a small glass tube before the blow- 
pipe, enters into fusion and evolves much moisture, which 
contains traces of hydrochloric acid. The powdered mineral 
is almost wholly dissolved by ammonia, and the black pow- 
der which remains is slowly taken up by warm nitric acid, 
with the separation of traces of silica. Sulphuric acid dis- 
solves the mineral, with the extrication of hydrochloric acid. 
Analysis gave the following as the composition of the ore: 
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Copper (with traces of iron) 35.30 to 40.00 

Silica 30.60 

Oxygen and water 34.10 

100.00 

It is fusible before the blow-pipe, but does not tinge the 
flame blue or green. The fused mass bubbles up for a time, 
and finally yields a globule of copper with a thick crust, 
which is black, and feebly attracted by the magnet A cop- 
per ore of the average characters *of these flattened masses 
would yield from 33 to 35 per cent, in the large way. 

Still another variety of copper ore is ticketed " June 3, Gyp- 
sum Bluff." It consists of numerous small fragments of a 
friable fine-grained white sandstone, much mixed up with a 
pulverulent malachite, and occasionally presenting specks of 
Uack oxide of copper. Taken as a whole, I should judge 
that it might be a 5 per cent. ore. 

Another variety still of copper ore, some stones, labelled 
" May 16, first day from Cache creek." They consist of a 
calcareous amygdaloid, through which are interspersed black 
oxide of copper and stains of malachite. Its value for metal 
would not exceed that of the variety last mentioned. 

41 May 17 " refers to a compact grayish wliite limestone, 
much mottled with red. It contains druses of calcite, fibres 
of mesotype, and stains of black oxide of copper. It belongs, 
like the last, to the trappean family of minerals. 

2. MANGANESE ORE. 

" Copper creek, third day from Cache creek." An impure 
ore. When treated with warm hydrochloric acid, it evolves 
chlorine gas. It contains much silica, and some peroxide of 
iron, with 15.75 per cent, of water and about 10 per cent, 
binoxide of manganese. The specimen is imperfectly folia- 
ted, and, in places, is columnar. It is porous, and of a black 
color, resembling black oxide of copper. It was tested both 
for copper and cobalt, without detecting either. 

3. ISON AND TITANIAN SANDS. 

•' July 18, Cache creek, foot of cliff." This is a heavy, 
rather coarse black sand ; more than half of which consists of 
magnetic iron, the remainder being titaniferous iron. It is re- 
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markable for its purity in these two minerals, tbe moat care- 
ful search not resulting in the discovery of other minerals min- 
gled with it, if we except a few grains of quartz labradorite 
and cpidote. An ineffectual examination of it was had for tin 
and gold. Another specimen, collected July 16, was tested 
with a similar result 

4. other bukbhals. , 

" May 31." Labrador^ in numerous specimens. Its color 
is a dark pearl-blue, or gray ; it does not fire the irridescent 
reflections. From the size and purity of the masses, it would 
appear to be a very abundant mineral, even if it does not 
amount to a rock, throughout the region of the Witcbita 
mountains. 

Specimens were collected, bearing the same date, of a red 
cellular limestone, whicb may have originated, if we suppose 
a soft ferruginous clay to have been parted off by meshes, or 
cell-walls, of calcareous matter, and the clay to have been 
subsequently washed away, or in some manner mostly 
- removed. 

" July 15, base of Witchita mountains." Reddish septaria, 
or a mixture of peroxide of iron and calcite, traversed by 
veins of pure calcite, surfaces of the masses somewhat bot- 
ryoidal. A singular variety of cellular quartz, said to have 
occurred in veins in the Witchita mountains, was carefully 
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Water (hygrometric moisture) - : 5.50 

Sulphate of lime and carbonate of potash traces 

98.05 



The soil contains no perceptible traces of chlorine, or any 
other sulphate besides that of lime. It would appear to have 
an excellent constitution, as a sub-soil, for the cultivation of 
the grain crops, as well as for cotton. It is eminently a cal- 
careous soil, and probably has a sufficiency of potash present 
also ; but the quantity of the material did not enable me to 
determine the proportion of this constituent. 

" Sub-soil, June 3." This sub-soil is fine grained, and has 
a clayey appearance. Its color is a deep red. Little frag- 
ments of gypsum may be detected scattered through its mass. 
It has the following rather unusual composition : 

Silica 79.30 

Peroxide of iron 8.95 

Alumina 1.50 

Carbonate of lime 1.10 

Sulphate of lime, with strong traces of sulphate of soda and 

chloride of sodium 4.65 

Water 4.50 

100.00 
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NOTES UPON THE SPECIMENS OP BOCKS AND MINERALS COL- 
LECTED i BY EDWABD HITCHCOCK, PRESIDENT OF AMHERST 
COLLEGE. 

Dkak Sib : I have done what I could with the specimens 
you put into my hands from the Red river ; but I must con- 
fess, that while these specimens, with the sections and notes 
by Dr. Shumard and yourself, have disclosed some interesting 
and valuable substances, I have found it impossible to solve 
several questions of importance for the want of more speci- 
mens, especially fossils. Without these, you are aware, the 
tertiary and secondary formations cannot be identified with 
any degree of certainty. Yet the whole number of species 
sent me does not exceed half a dozen, and several of these are 
so mutilated that their specific character cannot be deter- 
mined. The two most important formations pointed out in 
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your route which you placed in ray hands, the most important 
deposites. 

At your starting point, Fort Belknap, on the Brazos river, 
you mention a fact of the deepest interest, viz : the occur- 
rence of " large beds of bituminous coal." Dr. Shumard has 
given the following section of the strata at this place : 

1. Sub-soil, arenaceous, and of a red color, three to ten 
feet. 

2. Black shale, soft, and rapidly disintegrating, (bur feet. 

3. Seams of bituminous coal, two to four feet. 

4. Fine-grained sandstone, yellowish gray, with fossil ferns ; 
thickness variable. 

5- Gray non-fossiliferous limestone, of unknown thickness. 

Dr. Shumard says that the fossil ferns in this formation be- 
long to "the carboniferous era." He also describes the same 
formation on the third day's march, some fifty miles northeast 
of Fort Belknap, on one of the sources of Trinity river. He 
describes sandstone for several subsequent days, some of it 
coarse and highly ferruginous, with ripple-marks, which I 
should suppose might belong to the same coal measures, did 
he not mention that strata of red loam, so abundant in all that 
region, lie beneath the sandstone ; which could not be, if the 
coal belongs to the carboniferous period. Yet he mentions 
that the same formation as that around Fort Belknap is largely 
developed between Fort Washita and Fort Smith, on Ar- 
kansas river. The latter fort is not less than three hundred 
and fifty miles northeast of Fort Belknap. On the 3d of May 
he describes " large quantities of ironstone strewn over the 
surface," another accompaniment of the true coal. 

Now, at first view it would seem almost certain that we 
have here a description of a genuine coal formation of the car- 
boniferous period, not less than three hundred and fifty miles 
long, associated, moreover, with those valuable iron ores 
which in other parts of the world are connected with such de- 
posites ; for, in descending through the formation, we find, 
first, overlying shale, then coal, then coal sandstone, or per- 
haps millstone grit, and then perhaps carboniferous limestone. 
But it is well known that coal occurs in other rocks besides 
the carboniferous, as in Eastern Virginia in oolitic sandstone, 
and in other places in tertiary strata. These more recent 
coals are often of great value, as in Virginia ; but they are 
not generally as good as those from the carboniferous strata. 
It becomes an important question, therefore, to determine to 
what geological period the coal under consideration belongs. 
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A few specimens of the fossil ferns would decide the matter, 
and I trust that Dr. Shumrad is right in referring them to the 
carboniferous era ; but it is known that analogous species occur 
in the higher rocks ; and so, coal, even in the tertiary strata, 
is sometimes more or less bituminous. The evidence, how- 
ever, appears to me to be strong in favor of this deposite be- 
ing of the carboniferous age. But in ynur letter of April 1st, 
J'ou state some facts respecting this coal that have thrown a 
ittle doubt over my mind. You say that — 

" The coal formation at the Brazos is found in a coarse, 
dark sandstone rock, which is a solid stratum, but is easily 
removed in consequence of being so soft. In excavating for 
a well, we passed through the sandstone and the coal. The 
greater part of the stone was removed with the mattock ; and 
in the coal, which was here about sixty feet below the sur- 
face, we found fossil ferns, which, unfortunately, were not 
preserved." 

The ease with which this sandstone was removed, requir- 
ing only a mattock, corresponds better with the hardness of 
tertiary than of carboniferous rocks ; yet, in some parts of the 
world, distant from igneous rocks, the sedimentary strata are 
but little indurated. 

Your statement respecting the coal on the Brazos, and the 
importance of the substance to the future inhabitants of the 
western side of the Mississippi valley, led me to recur to the 
journals of other explorers, as well as your own from Fort 
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ploring Tour, p. 73. He calls this coal "anthracite, the 
same, to all appearances, as he had seen in the coal basins 
of Pennsylvania." 

5. On the same route, Colonel Fremont found coal and 
fossil plants in latitude 41}°, and longitude 111°. The fossils 
greatly resembled those of the true coal measures. He also 
wund what was probably brown or tertiary coal, in longitude 
107o. 

6. Major Emory met with "bituminous coal in abundance," 
in latitude 41°, longitude 105°. He was told of a bed thirty 
feet thick. 

7. Lieutenant J. H. Simpson describes bituminous coal in 
beds from two to three feet thick, in latitude 36° 12*, and 
longitude 108° 52^ and he states it to be "coextensive with 
the country between the valley of the Rio Puerco and the 
east base of the Sierra de Tunechfc, or through a longitudinal 
interval of 7f °." (Report, p. 147.) 

8. Lieutenant Abert found strata, which he regarded "in- 
dubitable proof of the existence of coal," in latitude 36£°, and 
longitude 104£°. (Report, p. 21.) 

9. In 1818, Mr. Bringier described "a large body of blind 
coal (anthracite) equal in quality to the Kilkenny coal, and by 
far the best he had seen in the United States, immediately on 
the bank of the Arkansas, a little above the Pine bayou, five 
hundred miles from its mouth, in latitude 38°, and longitude 
98°." (American Journal of Science, vol.i3, p. 41.) 

10. On Monk's map of the United States, (1853,) I find 
two spots in Texas marked as "beds of coal," one in latitude 
29°, and longitude 100° ; the other in latitude 28$°, and lon- 
gitude 101°. 

I might, perhaps, add, that Dr. F. Roemer describes a belt 
of granitic and palaeozoic formations, the latter of carbonife- 
rous limestone and silurian rock, surrounded by a vast deposite 
of cretaceous rocks, between the Pedcrnales and San Saba 
rivers, in the northwest part of Texas. The occurrence of 
such rocks, especially of the carboniferous limestone, affords 
a strong presumption that the formation that usually lies next 
above this rock exists in that Region. 

If, now, leaving out the cases described by Fremont as 
most probably brown or tertiary coal, we locate the others 
mentioned above upon a map of the United States, we shall 
find a region lying between latitude 288° and 43°, and be- 
tween longitude 94J° and 109°, containing not less than nine 
deposites of coal, either bituminous or anthracite ; some of 
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them one or two hundred miles long. Its northern limit is 
the north branch of the Platte river ; its eastern limit Fort 
Smith, on the Arkansas ; its western limit in the country of 
the Navajoes, in New Mexico, and even beyond the summit- 
level of the Rocky mountains ; and its southwestern limit the 
Rio Grande, in the southwest part of Texas. These limits 
would give a north and south diameter of one thousand miles, 
and an east and west diameter of six hundred and eighty 
miles ; an extent of surface three times larger than that of all 
the coal fields in the United States hitherto described, which 
cover only two hundred and eighteen thousand square miles. 
Yet, in view of all the facts, I think the geologist will be led 
strongly to suspect that a large part of this vast region at the 
southwest may be underlaid by coal. The larger part may be, 
and undoubtedly is, covered by newer deposites, especially 
the cretaceous and the tertiary ; and doubtless the older rocks 
in Texas, as already described, may in some districts protrude 
through the coal measures. But if coal does actually exist 
beneath the newer rocks, it may be reached, as it has been 
in like instances in Europe, although no trace of it exists at 
the surface. 

The above suggestions may seem to embrace a very wide 
field for a coal deposite. But on locating the several patches 
of coal upon a map of the United States, I was struck with 
one fact. Blurting with the bods marked upon Monk's map, 
in the southwest «part of Texas, and running the eye along 
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base of the Rocky mountains ; for it is well known that much 
farther to the north such coal is developed on a large scale, 
especially along Mackenzie's river, even to its mouth, on the 
Arctic ocean. Nor is it always easy for those not practised 
mineralogists to distinguish this coal, especially from anthra- 
cite. Dr. Owen describes the southernmost bed of brown 
coal on the Missouri (from four to six feet thick) as having 
"the aspect of ordinary bituminous coal," yet as "smoulder- 
ing away, more like anthracite." (Report, p. 196.) Even 
such coal might be of great value; but I cannot believe 
that touch of that described above, especially that on the line 
above indicated, will prove to be tertiary coal. 

I ought to have mentioned, that among the specimens in 
my hands is one of lignite, collected July 3, near the sources 
of Red river, not far from the " Llano estacado," and within 
the limits of the gypsum deposite to be described. It is an 
exceedingly compact coal, and burns without flame, emitting 
a pungent but not bituminous odor. It is doubtless tertiary 
or cretaceous ; but I think, if in large masses, it might easily 
be mistaken for anthracite. 

From the 3d of May to Juue 2d, the formation passed over 
is, as I judge from Dr. Shumard' s sections and descriptions, 
the predominant one along the upper part of Red river. All 
the appended sections of Dr. Shumard, except Nos. VI and 
XI, exhibit the characters and varieties of this deposit. Red 
clay is the most striking and abundant member ; and above 
this we have a yellow or lighter colored sandstone, often finely 
laminated. As subordinate members, we have blue and yel- 
low clay, gypsum, non-fossiliferous limestone, conglomerate, 
and copper ore. Overlying these strata is what Dr. Shumard 
calls " drift," which is surmounted by soil. Excepting the 
gypsum and the copper, no specimen of this formation was 
put into my hands; and only one pctrcfuction which is a coral 
from the base of section No. IV, unless the fossil- wood belongs 
to it* 

Now the question is, shall we regard this formation as ter- 
tiary, or cretaceous ? With the means in my hands I feel 
unable to decide this question. If I am right in referring 
the fossil coral found in it to the genus Scyphia, as described 
by Goldfuss, (Petrefacta Germania*, Tab. XXXII, fig. 8,) it 
most probably belongs to the cretaceous period ; lor of the 
one hundred and twenty species of this genus enumerated in 
Bronn's Index Paleontologicus, only one is found above the 
chalk. As to the fossil-wood, which I shall notice more par- 
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ticularly farther on, it is well known to occur in almost all the 
foseilifernus deposites. Upon the whole, I rather lean to the 
opinion that these strata may belong to the cretaceous forma- 
tion ; though it is singular, if such be the case, that the fossil 
remains are so scarce, since, as we shall see, they occur 
abundantly in another portion of the field in which the cre- 
taceous rocks abound. 

Under these circumstances I shall speak of this deposite 
under the name of the Red Clay Formation, save where gyp- 
sum is very abundant, and then I call it the Gypsum Forma- 
tion ; and thus have I marked these rocks on your map. * 

The sandstone which constitutes the upper part of this for- 
mation has a slight dip, in a few places, of 2° or 3 s . On the 
8th of June, however, a grayish yellow sandstone is described 
as having a westerly dip of 40°; and on the 9th of June, " an 
outcrop of finely laminated, red, ferruginous sandstone" is 
mentioned, having an irregular northeasterly dip of 30°, as 
shown on section VI. The next day the strata were found 
standing nearly perpendicular; but whether this sandstone is 
the same as that lying above the red clay, is not mentioned. 
If it is, its great dip probably results from some local distur- 
bance. If it is not, it is probably a protruding moss of older 
rock exposed by denudation or upheaval. 

The branches of Red river have cut deep chasms in this 
formation. In some places they are spoken of as fifty, and in 
others as two hundred feet deep. This clay, worn away by 
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ing red feldspar. In the easterly part of these mountains this 
rock is developed on a large scale, forming smooth, rounded 
hills, which slope gradually down to the plain. Cache creek 
• passes through one of these hills, forming a gorge from three 
hundred to four hundred feet high, with " smooth perpendicu- 
lar walls." This rock Dr. Shumard calls prophyritic green- 
stone, and one of these walls is shown on section XI. He 
says that the rock is slightly columnar. 

The rocks of these mountains are traversed by veins of 
greenstone and quartz. The latter is often porus and colored 
by the oxide of iron. The greenstone is the most recent of the 
unstratified rocks among my specimens, save a single vesicu- 
lar mass, broken probably from a boulder, which has all the 
external marks of lava. It looks more like recent lava than 
any specimens I have ever met among greenstone or basalt. 
It was collected June 15th, west of the great gypsum depositc, 
though in a region abounding with sandstone, and near the 
bluffs that form the border of the "Llano estacado." Dr. 
8humard found in the bed of the Red river, near the same 
place, what he calls greenstone, greenstone porphyry, and 
trachite. The specimen to which I have referred is rather 
augitic than trachitic. He says, also, that he found there 
"black scoria, and several other specimens of volcanic rocks." 
Again, on approaching the Witchita mountains on the return 
trip, he descripes one as " a truncated cone, with a basin- 
shaped depression in the summit." Of this he seems to have 
judged by looking at the mountain from a distance. # But 
taking all the facts inlo the account, I cannot but feel that 
there is reason to presume that volcanic agency has been 
active in that region more recently than the trap dykes. 

I ought to add, that before reaching the Witchita mountains 
Dn Shumard met with large quantities of dark-colored and 
cellular igneous rock, composed principally of silex and car- 
bonate of lime, strewed over the surtace. This was on the 
18th of May, and on the 27th he " frequently encountered 
local deposites of red, scoriaceous rock." Among the speci- 
mens in my hands arc some apparently more or less melted, 
composed of carbonate of lime and copper ore. 

Again, scattered widely over the surface, numerous speci- 
mens were found of jasper, cornelian, and agate. The corne- 
lian is deep red, but found in botryoidals, or even stalactitical 
masses, and they have seemed to me to resemble more those 
silicious nodules found is soft limestone than in trap rocks. 
They were found most abundantly towards the western part 
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of the region gone over. T ought to have mentioned that the 
Witchita mountains consist of numerous peaks, rising from 
eight hundred to nine hundred feet above the river. Mount 
Webster, one of the most conspicuous, was found to be 783* 
feet above the -plain by the barometer. Twelve of these 
elevations were found to be composed of granite, which in 
many places is undergoing rapid disintegration. 

We nave seen in the red clay of this region a reason for the 
name of Red river, and the character of its waters. In the 
above description of the rocks of the Witchita mountains, I 
think we may see the origin of the red clay. The great 
amount of iron which they contain would produce exactly 
such a deposite upon their decomposition and erosion by 
water. And we have reason for supposing this red granite to 
be a quite extensive formation, as I snail shortly show. 

No one at all acquainted with the rocks in which gold is 
found can look at the specimens yon have obtained in the 
Witchita mountains without expecting that he shall be able to 
detect that metal. The porphyry, the porous quartz from 
veins impregnated with hydrate of iron, and the magnetic 
iron-sand found in the bed of Otter and Cache creeks, excite 
this expectation. In one of your letters you state that " the 
people of Texas have for a long time supposed that there was 
gold in the Witchita mountains, and they have attempted to 
make several examinations for the purpose of ascertaining the 
fact, but have invariably bfen driven away by the Indians. 
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the Guadalupe, by the Enchanted Rock, to the head of Cher- 
okee creek, a branch of the San Saba." The description of 
that belt which follows, as you will see, corresponds very well 
to the region around the Witchita mountains. " The red 
granite rofcks here crop out above the secondary formations, 
and veins of quartz are found traversing the rocks in all direc- 
tions. The soil is generally of a red mulatto color, caused by 
the decomposition of the red feldspar of the granite. These 
rocks resemble, it is said, those of the gold regions of Califor- 
nia and Santa F& A gentleman who has recently visited the 
Nueces states that gold has also been found on that river ; and 
if the report that gold has been found in the Witchita moun- 
tains be correct, it is possible that this narrow belt of primitive 
rocks extends quite tnrough from the Nueces to those moun- 
tains, a distance of about four hundred miles. It is mentioned 
in Long' 8 Expedition that a narrow belt of red granite is found 
jutting up through the prairie region on the Des Moines river, 
in Iowa, and it is not improbable that this is a continuation of 
the primitive ridge, extending by the Witchita mountains and 
the Enchanted Rock, to the sources of the Nueces, and it may 
extend far above Lake Superior." As to this northern exten- 
sion of these gold-bearing rocks, I do not find much to con- 
firm the conjecture in Dr. Owen's late able report on that 
region, although he does mention some red granite and some 
red clay ; but the latter is probably alluvial. Yet, that these 
rocks may extend through Texas, and even much farther 
north, is extremely probable. 

But though your discovery of gold will probably excite 
more attention, I feel that the great gypsum deposit of the 
West, which you have brought to light, will be of far more 
consequence to the country. 

On your map I have colored this formation as you have 
marked it out. Yet I cannot doubt, from the descriptions and 
sections, that the gypsum is embraced in the red clay forma- 
tion already described, for most of this mineral occurs above 
the red clay, though sometimes embraced within it. Yet the 
importance of the gypsum justifies me in coloring that portion 
of these strata as the gypsum formation where it is most abund- 
ant. It is several times mentioned as occurring in other parts 
of the region, marked as red clay. But on the 3d of June, 
high bluffs were met of red and blue clay, with interstratified 
layers of snow white gypsum. From this time till the 12th 
the same formation was found, and also from the 21st of June 
to the 9th of July. But your own description of this formation 
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in your leter of November, 1852, contains a better account ol 
its extent than I can give. 

*'I have traced this gypsum belt," you observe, "from the 
Canadian river, in a southwest direction, to near tbe Rio 
Grande, in New Mexico. It is about fifty miles *wide upon 
the Canadian, and is embraced within the 99lh and 100th de- 
grees of west longitude. Upon the North, Middle, and South 
forks of Red river it is found, and upon tbe latter is about one 
hundred miles wide, and embraced within the 101st and 103d 
degrees of longitude. 1 also met with the same formation 
upon the Brazos river, as also upon the Colorado and Pecos 
nvers, but did not ascertain its width. The point where I 
struck it, upon the Pecos, was in longitude 1044° W. 

"Wherever I have met with this gypsum I have observed 
all the varieties from common plaster of Paris to pure sele- 
nite ; and among specimens of the latter were pieces three 
feet by four, two inches in thickness, and as perfectly transparent 
as any crown glass I have ever seen. It is to be regretted 
that I could not have brought home some of these beautiful 
specimens j but my means of transportation were too limited. 
I regard this gypsum belt as a very prominent and striking 
feature in the geology of that country. From its uniformity 
and extent I do not think there is a more perfect and beautiful 
formation of the kind known. I have myself traced it about 
three hundred and fifty miles, and it probably extends much 
further." 
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bearing upon the settlement and population of northwestern 
Texas. 

The only depositee of gypsum known to me that are more: 
extensive than the one discovered by you are in South Amer- 
ica. All along the western side of the Cordilleras, especially 
in Chili, and interstratified with red sandstone and calcareous 
slate, beds of gypsum occur of enormous thickness, some <»t 
them not less than six thousand feet. It has been tilted up 
and metamorphosed greatly by igneous agency of ancient 
date, but seems to be of die age of the lower cretaceous rocks. 
Mr. Darwin, to whose admirable work on the geology of 
South America I am indebted for these facts, has traced this 
deposite at least five hundred miles from north to south, (it. is 
not many miles — sometimes, however, twenty or thirty — in 
width,) and thinks it extends five hundred more, and perhaps 
much further. He also describes thin beds of gypsum in the 
tertiary strata of Patagonia and Chili, which are some eleven 
hundred miles in extent. This gypsum is generally more or 
less crystalline, and corresponds much better in lithological 
characters with that in Texas than does the metamorphic 
gypsum of the Cordilleras. Mr. Darwin is of opinion, how- 
ever, that the latter was originally deposited in a manner 
analogous to the former, viz : by means of submarine volca- 
noes and the conjoint action of the ocean. Very probably the 
ancient igneous agency which we have described in the Wit- 
chita mountains, and along a line southerly to the Rio Grande, 
may have been connected with the production of the gypseous 
deposite in the same region. 

The specimens of this gypsum put into my hands corre- 
spond with your descriptions. One of them, of snowy white- 
ness Al compact, it seems to me might answer for delicate 
gypseous alabaster, so extensively wrought in other lands for 
ornamental purposes. The selenite was regarded among the 
ancients as the most delicate variety of alabaster, and was 
employed by the wealthy, and in palaces, for windows, under 
the name of Phcngites. It has the curious property of ena- 
bling a person within the house to see all that passes abroad, 
while those abroad cannot see what is passing within. Hence 
Nero employed it in his palace. If the splendid plates whirh 
you describe occur in any considerable quantity it may here- 
after be of commercial value, as it certainly will be of nra- 
eralogical interest. 

From your description, especially in your lecture before the 
American Geographical and Statistical Society , it is manifest 
11 
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that the character of the rocks changes on the northwest of the 
gypsum formation, and near the head of the south branch of 
Red river. The red clay and gypsum have disappeared, and 
sandstone succeeds, but of what age I have no means of judg- 
ing. 

Another interesting mineral found by you in the red clay 
and gypsum formations above described is copper. The spe- 
cimens were put into the hands of Professor Charles U, Sne- 
pard, who has analyzed them, as well as several other speci- 
mens, in the laboratory of Amherst College, and whose report 
I annex to my own. You will see that he has made free use 
of your name by attaching it to a new ore of copper, found on 
Red river, near the Witchita mountains, and that he describes 
three or four other species of copper ore from the same region. 
For a particular description I refer you to his report, while I 
confine myself to a few remarks as to the geology of the de- 
posite. 

On section V, Dr. Shumard has shown the geological posi- 
tion of this ore, viz : near the bottom of, and in the red clay, 
and more than one hundred feel from the surface. We hence 
see that the ore was deposited from water, although some spe- 
cimens from Cache creek of calcareous amygdaloid seem to 
have been melted. But if, as has been suggested, the gyp- 
sum was produced by the joint action of submarine volcanoes 
and water the copper may have had the same origin, and this 
would explain the presence of chlorine in the Marcyliie. 

nay be expected in such a region as 
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fossiliferous." It continued, however, to the 30th, or to Fort 
Washita, where he says, " I observed in it a large number of 
the fossils characteristic of the cretaceous period." Probably 
he refers to two kinds of limestone, and not improbably the 
limestone and sandstone first noticed belong to the carbonife- 
rous strata already noticed. Among the specimens I also find 
parts of two species of ammonite, one quite large, but quite 
characteristic of the cretaceous strata, and resembling some 
Apod specimens in the collection of the American Board of 
Foreign Missions, obtained by their missionaries in the Choc- 
taw country. I cannot doubt that these strata are largely de- 
veloped in that vicinity. Indeed, that region has already 
been colored as of the cretaceous age upon our geological 
• maps. I have, therefore, marked a strip of cretaceous rocks 
between Forts Belknap and Washita. These are, in truth, 
the predominant strata in Alabama, Mississippi, and Texas, 
and I need not go into details respecting them. 

Dr. Shumard frequently speaks of a surface formation un- 
der the name of drift, consisting of boulders of all the rocks 
described above, and some others, such as mica slate and 
labradorite. But I doubt whether this formation be the same 
which we denominate drift in New England — the joint result 
of water and ice — for no example has as yet been found of drift 
agency as far south as Texas by several degrees. Yet there 
is evidence of a southerly movement among the smaller rolled 
detritus almost to the Gulf of Mexico, such as water alone 
could produce, seeming to be the result of the same current, 
destitute of ice, that produced the coarse unstratified and un- 
sorted drift of Canada and New England. But among the 
specimens in my hands are several of sillicificd wood, and all 
oi them, I believe, are mentioned in Dr. Shumard's notes as 
occurring in drift, although in your letter of December 5, 
1852, you speak of masses from fifty to one hundred pounds 
in weight in the gypsum formation. You may mean its upper 
part;* if so, there may be no discrepancy between the two 
statements ; and I have been led to suspect that what Dr. 
8humard calls drift may be only a newer portion of the ter- 
tiary strata, although, as already remarked, silicified wood is 
found in almost all the fossiiiferous formations. All the speci- 
mens sent by you, however, with one exception, are dicoty- 

• The fossil-wood referred to in Captain Marcy'i letter was found upon the 
upper surface of the formation. 
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ledouous. They resemble not a little the fossil-wood from 
Antigua, and the desert near Cairo, in Egypt, both of which 
depositee are tertiary. One specimen is a beautiful example 
of a monocotyledon, a cross section showing vessels of the 
shape of a half or gibbous moon. This fact shows that the 
climate was warm enough for trees analogous to the palm 
tribe to flourish ; yet the great predominance of dicotyledo- 
nous forms shows a close analogy with the existing vegetation 
of the southern part of our country ; nor is there evidence, in 
these specimens, of a temperature above that now existing in 
our southern States, since several species of palms occur 
there. 

The two subsoils analyzed by Professor Shepard, give very 
interesting results. The first is highly calcareous; and when 
the line shall have been exhausted in the overlying soil, this 
material, thrown up by subsoil ploughing, would be equal to 
a large dressing of lime. Id the other subsoil we bave an ex- 
traordinary amount of sulphate of lime, and a sufficiency of 
carbonate of lime, as well as chlorine and soda. It seems 
hardly possible to doubt that such a basis would need only 
organic matter to render it one of the most productive of all 
soils ; and when we think how extensive the gypsum forma- 
tion is from which this subsoil was obtained, we cannot but 
anticipate (unless there are counteracting causes of which I 
am ignorant) that that portion of our country will become a 
rich agricultural district — I mean the region lying east of the 
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11 Water from Red river— 

Water in fluid ounces. 4. 

Weight of water in grammes 197.800 

Weight of chlorine present. .051 

Weight of lime oresent, • 033 

Weight of sulphuric acid present............. .095 

Residue evaporated to dryness, and weighed, 
proMhj, sulphates of soda and magnesia toge- 
ther, weight - .168 

"It was impossible, with the small quantity of water, to determine the last two 
tagredinnts with abtolute certainty. In the calculations following they are re- 
garded as reef. Regarding the lime as sulphate, and the residue of sulphuric 
■old as united with magnesia, and the chlorine as united with sodium, we have 
4» following results : 

Weight of sulphate of lime 080 

Weight of sulphate of magnesia. 073 

Weight of chloride of sodium 084 

Weight of the whole .237 

Per-centage of matter in solution , about .19 

" The analysis of the water from a spring in a gypsum cave, yielded the fol- 
lowing results : 

Weight of the water, in fluid ounces 4. 

Weight of the water in grammes, about 197.800 

Weight of hydro-sulphuric acid present .011 

Weight of chlorine 0] 4 

Weight of lime 090 

Weight of sulphuric acid .997 

The residue was evaporated, and the prtsence, but not the weight, of mag- 
aiaia, found separate from the soda. The quantity was very small, however. 
Soda and magnesia together, about .130 

11 Regarding the lime as sulphate, and the residue of sulphuric acid as united 
partly with magnesia and partly with soda, and the chlorine with sodium, we 
have the following results : 

Weight of sulphate of lime .919 

Weight of sulphate of magnesia. .088(?) 

Weight of sulphate of soda. 073(?) 

Weight of chloride of sodium. • .093 

Weight of hydro-sulphuric acid .011 

Weight of the whole .414 

Per-centage of matter in eolation .89 

" The analyses of water, on account of the small quantity, cannot be relied 
upon as perfectly accurate ; but they are the best I could make under the cir- 
cumstances." 
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Tour account of the remarkable mImi of Red river, where 
it comes out from the borders of the " Llano eBtacado," as 
given in your lecture before the American Geographical and 
Statistical Society, has been read by me with great interest. 
For several years past I have been engaged in studying ana- 
logous phenomena in this, which seems to me a neglected 
part of geology. The caflons of our southwestern regions are 
among the most remarkable examples of erosions on the globe ; 
and the one on Red river seems to me to be on a more gigan- 
tic scale than any of which I have found a description. Yon 
seem in doubt whether this gorge was worn away by the 
river, or is the result of some paroxysmal convulsion. You 
will allow me to say that I have scarcely any doubt that the 
stream itself has done the work. The fact that when a tri- 
butary stream enters the main river it passes through a tri- 
butary cation, seems to me to show conclusively that these 
forges were produced by erosion, and not by fractures ; for, 
ow strange would it be if fractures should take those ramifi- 
cations and curvatures which a river and its tributaries pre- 
sent. And, moreover, I find cases where I can prove, from 
other considerations, that streams of water (existing and an- 
cient rivers) have eaten out gorges quite as difficult to exca- 
vate as any of the cations of the West. So that, if we must 
admit that rivers have done a work equally great in one case, 
all presumption is removed against their doing the same in 
other cases. I have a great number of facta, which I hope 




APPENDIX D.— 0EOLOGY. 167 



Remarks upon the General Geology of the country pawed over by the Exploring 
Expedition to the sources of Red River, under command of Captain R. B. 
Marcy, U. 8. A. : By Geo. G. Shnmard, M. D. 

It is to be regretted that the main objects contemplated by 
the expedition were of such a character as to allow of merely 
a partial geological exploration. It was found necessary to 
traverse a large extent of country in a limited period of time, 
so that not as many opportunities were allowed for making 
minute and detailed sections of the strata as could have been 
desired. However, it is believed that something has been 
done towards elucidating the geology of a valuable and inter- 
esting district of our country, which hitherto has received but 
little attention from geologists. 

We will first submit a brief account of the geological lea- 
tares of a portion of Northwestern Arkansas, which will ena- 
ble us to understand more clearly the character of the depositee 
observed on the route travelled by the party, and exhibit 
more satisfactorily the connection of the cretaceous group 
with the older or palaeozoic rocks. In Washington county we 
have a fine development of rocks belonging to the carbonife- 
rous period, rising sometimes several hundred feet above the 
water-level of Arkansas river. They consist of beds of dark- 
gray and bluish-gray limestone, surmounted by heavy-bedded 
coarse and fine-grained quartzose sandstone. The ridges of 
highest elevation run nearly north and south through the cen- 
tre of the country, forming a geological back-bone ; the waters 
from one side flowing eastwardly into White river, and on the 
other westwardly into Illinois river, both streams being tribu- 
taries of the Arkansas. 

Wherever the limestone forms the surface-rock, the soil is 
of excellent character, and for productiveness is unsurpassed 
by any in the State ; but where the sandstone reaches the 
surface, the soil becomes too arenaceous, and is of inferior 
quality for agricultural purposes. The limestone is generally 
highly charged with fossils, and, in many places, beds of con- 
siderable thickness are atmost entirely composed of the re- 
mains of Crinoidea. 

In the lithological and palaeontological characters it cor- 
responds very closely to the rocks of the superior division of 
the carboniferous system of Indiana, Kentucky, Illinois, and 



Missouri. The fossils are usually remarkably well preserved. 
The following are the most abundant and characteristic spe- 
cies: ArchtDudipora archimida, Agawizocrimu daetyliforwiit, 
Pentaiemotitu nUcaiitt, Product** cora, P. pwutatut, P. cot- 
tatvt, TerebraaJa ttthiiiua, and Terehratmut Afarcyi-* We 
have found all these species associated together in Grayson 
county, Kentucky, near Salem, Indiana, and at Chester and 
Kaika sJo a , Illinois. 

The line of junction between the sandstone and limestone 
is well denned, there being an abrupt transition from the one 
into the other. The sandstone has yielded bat few fossils, 
and these only calamites and terns. 

Veins of sulphuret of lead traverse the limestone at several 
points in Washington county, and I have been informed diet 
valuable beds of iron ore occur here ; workable seams of bitu- 
minous coal baxe also been discovered at a number of locali- 
ties in the county. 

Proceeding in a southerly direction through the counties of 
Crawford and Sebastian, the limestone, which, with few ex- 
ceptions, constitutes the surface-rock in Washington county, 
dips beneath the sandstone, and the latter forms the entire 
mass of the hills, rising sometimes to the altitude of a moo- 
sand feet above the adjacent streams: it is, for the most part, 
the prevailing rock the entire distance between Fort Smith 
and Camp Belknap. The sandstone is often highly ferrugin- 
ous, and varies in color from light gray to dark brown. It 




countered an outcrop of bluish-gray limestone, which extends 
across the country in a southeasterly direction for the distance 
of about twenty miles ; it presents an average thickness of 
about ten feet, with a dip to the east of 30°. Its .precise 
character could not be determined, as we were unable to find 
*ny fossils. 

Pursuing the same direction, twenty-five miles beyond is 
an outburst of granite, which extends for the distance of 
twenty-six miles, with a southerly bearing. This is the only 
example of rocks of igneous origin to be met with between 
Fort Smith and Preston, and the rough and rugged features 
of the country where it prevails, forms a striking contrast 
9# the comparatively rounded outline of sandstone hills. 
The rock is of a coarse texture, and varies in compactness 
in different portions of the range; feldspar of the flesh colored 
varieties predominates over the other ingredients. In places 
the rocks would form an excellent and durable building ma- 
terial, but in other portions of the range it crumbles readily 
when exposed to the action of the weather. 

We observed numerous veins of quartz traversing the granr 
ite in various directions, and, at some points, dykes of com* 
pact greenstone porphyry. Saline springs were found not 
unfrequently issuing from the base df tne range, and the 
wafers, in one or two instances, were found so strongly im- 
pregnated with saline matter as to induce the belief that they 
might be worked with profit 

Passing this range the sandstone again reappears, and con- 
stitutes the prevailing rock to within a short distance of Fort 
Washita, where it disappears, and is succeeded by strata of 
the cretaceous period. 

From this point the cretaceous rocks were found to extend 
uninterrupteoly until we reached the southwestern boundary 
of the Cross-Timbers, in Texas. From the best information 
I was able to procure, it constitutes the prevailing formation 
froqa Fort Washita, in the direction of Fort Towson, for up- 
wards of a hundred miles, with an average breadth of fifty 
miles. It forms part of that extensive belt of cretaceous 
strata that extends from Georgia to Texas, and which, from 
the character of its fossil fauna, is now regarded as the equiv- 
alent of the upper chalk of England, and with that division 
of the cretaceous group to whicn D'Orbigny gives the name 
of FEtage Senonien, (Prodrome de Palseontologie, tome II* 
page 669.) Wherever sections of the strata were to be seen 
they presented the following characters : grayish yellow sandr 
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stone, with intercalations of blue, yellow, and tub-colored 
clays, and beds of white and bluish-white limeBtone. The 
limestone reposes on the clays and sandstones. At some 
points it attains the thickness of a hundred feet, while at others 
it is quite thin, and sometimes even entirely wanting. It is 
usually soft and friable, and liable to disintegrate rapidly 
when exposed to the action of the weather. These creta- 
ceous rocks are often full of fossils. At Fort Washita the 
layers are crowded with Ananchytc$, Hemiaster, Nudeolita, 
Ammonite*, Ottrea, Pecten, &c., descriptions and figures of 
which will be found in Dr. B. F. Shumard's report on the 
palaeontology of the expedition. We saw here some speci- 
mens of ammonites several feet in diameter, and wcighmg 
between four and five hundred pounds. On Red river, twen- 
ty-six miles from Fort Washita, the sandstone of the creta- 
ceous group supports about twenty-five feet of ash-colored 
calcareous loam, which, on inspection, was found to contain 
terrestrial and flu vialile shell of the genera Lunvwa, Fhyta, Pla- 
norbu, Pupa, and Helix, the whole resembling species which 
we have observed in the loam at New Harmony, Indiana, and 
elsewhere in the Mississippi valley, which Mr. Lyell, during 
his visit to this country, recognised as the equivalent of the 
loess of the Rhine. 

The geological formation, ai developed in the vicinity of 
Camp Belknap, consists of nearly horizontal strata of fine- 
grained sandstone, shale, and soft, drab colored, non-fossil- 
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3. Seams of bituminous coal, from two to four feet thick. 

4. Fine-grained sandstone, of a yellowish gray color, and 
containing fossil ferns ; thickness variable. 

5. Gray non-fossiliferous limestone ; thickness unknown. 
The water obtained from springs in this vicinity frequently 

contains iron in solution. I have been informed that in a few 
instances chloride of sodium has been detected in it. 

May 3. — Formation the same as at Camp Belknap. Ob- 
served, strewn over the surface, large quantities of iron-stone ; 
soil and subsoil arenaceous, and deeply tinged with oxide of 
iron. 

May 4. — Saw a number of horizontal layers of coarsely 
laminated sandstone ; between the laminations were observed 
a large number of ripple-marks. Soil good, and of a dark 
color ; subsoil in some places arenaceous, in others argilla- 
ceous, and of a deep-rea color. 

May 5. — For the first six miles the surface became gradu- 
ally more elevated. Here, and elsewhere to-day, we met 
with a number of horizontal layers of coarse-grained and 
highly ferruginous sandstone, which was more or less lami- 
nated, and nighly embossed with ripple-marks. In many 
places we met with extensive deposit^ of porous and dark- 
coloied igneous iock, containing a large per centage of oxide 
of iron. The surface was everywhere strewn with drift, 
mostly composed of quartz, greenstone porphyry, and granite. 
Saw a number of conical hills, varying in height from ten to 
seventy-five feet, and composed of horizontal layers of sand- 
stone, of the same character as that first met with to-day. 
Owing to the rapid disintegration of the sandstone the hills 
are gradually crumbling away. In manjr places we found a 
few loose fragments of sandstone, intermixed with sand, the 
only indication left of the previous existence of many of them. 
In this manner has a levelling process gone on for ages, which, 
if not interfered with, will ultimately tend to the removal of 
the various inequalities of the surface of the prairies. Soil 
good; subsoil argillaceous, and of a deep red color; this 
mixing in the form of sediment with the water imparts to it a 
red color and disagreeable taste. From the north branch of 
the Witcbita I collected a number of bivalve shells of the 
genus Unio. 

May 6. — Sandstone and drift the same as yesterday. Saw 
a number of bluff banks, varying in height from ten to fifty 
feet. They were composed of red loam, the relative position 
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of which was found to be below that of the sandstone. Soil 
and subsoil the same as we passed yesterday. 

May 7. — Formation the same. Drift appears to be gradu- 
ally becoming more abundant. 

May 8. — During the day we had frequent opportunities of 
observing the sandstone and red loam. Their relative posi- 
tions were the same as before, and dipped in various direc- 
tions at angles of from one to three degrees. Saw a number 
of small boulders, composed of granite and greenstone por- 

Mav 9. — Did not move from camp. In the afternoon I ex- 

Slored a few miles along the banks of the Big Witchita. 
'he geological formation, as there developed, consisted of 
finely laminated, soft, ferruginous sandstone, interstratified 
with red clay, together with drift, which last was much 
coarser than any previously observed- Soil good; subsoil 
loamy. 

May 11. — Formation the same as before. Found a number 
of specimens of peroxide of iron. 

May 12. — Red river, as observed to-day, runs through a 
thick bed of red loam, which, mixing with the water, imparts 
to it highly characteristic red sedimentary properties. Its bed 
was composed of fine*saod. After travelling about six miles 
we came to a small creek with high bluff banks, near the base 
of which I observed a number of specimens of green and bine 
copper ores. Associated with it, as a matrix, was a porous 
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sulphuretted hydrogen gas. Soil dark and fertile; subsoil 
argillaceous, and of a deep-red color. 

May 14* — Did n&t move from camp. In the evening I rode 
to the junction of Cache creek and Red river, near which point 
I observed a stratum of finely laminated ferruginous sandstone ; 
in some places it was interstratified with red clay, and pre- 
sented a south-southeasterly dip of three degrees, (see section 
No. 3.) Saw scattered over the surface a number of small 
boulders of the same composition as those of yesterday. Soil 
black and fertile ; subsoil argillaceous. 

May 15. — Did not move from camp ; tested the water of 
Cache creek, and found it strongly alkaline. Its temperature 
was 75° F. 

May 16. — Passed to-day a number of long, low ridges, pre- 
senting on one side a gradual slope towards the prairie-level ; 
on the other, abrupt precipitous terminations. They were, 
for the most part composed of dark colored scoriaceous rock, 
containing a moderate per-centage of copper ore. About 8 
o'clock we came to a small creek, near which I observed a 
deposite of soft granite, which appeared to be undergoing 
rapid disintegration. The banks of the creek were composed 
of horizontal layers of finely lamina^ sandstone, deeply 
tinged with copper, and resting upon wbse of red indurated 
clay. Saw to-day large quantities of drift, containing small 
boulders, composed, as before, of greenstone porphyry, quartz, 
and granite ; soil and subsoil arenaceous. 

May 17. — Formation the same as on yesterday ; saw strewn 
over the surface a large quantity of reddish-brown and black 
calcareous rock, containing carbonate of copper and small 
crystals of calcareous spar. From the drift (which appears 
to be becoming more abundant and its particles less rounded) 
I obtained specimens of chalcedony, jasper, and cornelian. 
Soil and subsoil arenaceous, and of a reddish color. 

May 18. — Saw a number of deposites of soft, coarse granite, 
which appeared to be undergoing rapid disintegration. The 
surface presented large quantities of dark-colored and cellular 
igneous rock, composed principally of silex and carbonate of 
lime ; soil and subsoil arenaceous. 

May 20. — Observed several clear springs bubbling up from 
beneath the surface. Formation the same as before ; soil and 
subsoil arenaceous* 

May 21. — Met to-day with several sections of finely lamina- 
ted sandstone of the same character as that before mentioned, 
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with the exception that the different luminee were thickly 
marked with small circular spots of a green and yellow color. 
In several places I found it interstratified with red clay. Near 
our encampment a fine section, showing an anticlinal axis, 
the strata dipping east and west at an angle of three degrees, 
exposed itself; over the surface were strewn large quantities 
of dark-colored igneous rock of the same character as that 
seen on the 18th instant. The drift was less abundant than 
before ; soil and subsoil arenaceous, 

May 22. — The surface was strewn in many places with de- 
tritus composed of greenstone porphyry and granite ; soil and 
subsoil arenaceous. 

May 23. — Did not move from camp ; in the evening I ex- 
plored Otter creek, which at this point runs between bluff 
blanks composed of red clay. Its bed was thickly covered 
with drift, from which I obtained a number of agates, and two 
small specimens of bluish-yellow quartz, each containing a 
small particle of gold. By digging a few inches below the 
drift, 1 reached a deposite of black ferruginous sand, which 
upon being stirred, emitted a strong odor of sulphuretted hy- 
drogen gas. From the creek I obtained a number of univalve 
ana bivalve shells ; the latter principally of the genus Unto. 

Captain Marcy haAg to-day visited several of the moun- 
tains, presented me with a number of specimens of soft granite 
of a reddish-brown color, and of which the mountains appeared 
to be composed. 

Mmi '-'5- — Rumnined in camp. This nfternoon I measured 
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obtained from a horizontal stratum of the same, situated within 
a few feet of the base of the mountain. 

I'hus far about twelve of the Witchita mountains have been 
examined, and have been found to present a nearly uniform 
appearance and structure. Composed of fine granite of vari- 
ous degrees of hardness and color, they rise abruptly from a 
smooth and nearly level plain to the height of eight or nine 
hundred feet. Many of them are isolated and of an irregular 
conical shape, while others are grouped together in small clus- 
ters, and are more or less rounded. At a distance they ap- 
peared to be smooth, but upon a near approach their surfaces 
were found to be quite rough, and presenting the appearance 
of loose rock thrown confusedly together. In many places 
the granite was observed occupying its original position, and 
was variously traversed by joints and master joints, which, 
intersecting each other at right-angles, gave to the mass some- 
what of a cuboidal structure. Soil rich, and from three to 
four feet thick ; subsoil argillaceous and of a red color. 

May 28. — Did not move from camp. In the evening I ex- 

Elored a short distance up and down Otter creek ; its bed is 
ere composed of horizontal layers of finely laminated sand- 
stone, containing green and yellow spots of the same charac- 
ter as those noticed on the 21st instant. 

May 29. — Passed a number of the mountains, several of 
which I ascended and found composed of hard granite, vari- 
ously traversed by veins of greenstone porphyry and yellow 
quartz ; the last containing small scales of mica. The sides 
of the mountains frequently presented lofty precipices, one of 
which was divided from top to bottom by a vein of greenstone 
nearly perpendicular, and about twenty inches thick. I ob- 
served no change in the character of the adjoining prairie, 
except a few local deposites of drift and detritus, from which 
I collected specimens of chalcedony, agate, and jasper. No 
rock of any description was observed at a greater distance 
than a few feet from the base of the mountains. Soil thick 
and fertile ; subsoil loamy. 

May 30. — The mountains did not differ materially in ap- 
pearance or structure from those before observed ; at a dis- 
tance, a few of them appeared to present a columnar struc- 
ture ; but upon a nearer approach this was found to be owing 
to divisional plains, or master-joints, with weather-worn and 
rounded edges. I observed to-day a number of clear springs; 
the water of several being tasted was found to be alkaline. 

In the prairie we observed several circular elevations, va- 
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Jog from one hundred to one hundred and thirty yards in 

ameter, and ascending in some places to the height of three 
or four hundred feet above the general level. Upon examina- 
tion, their mineralogical composition was found to be the 
same as that of the neighboring mountains. Within a few 
feet of one of these, a small ravine exposed to view a hori- 
zontal stratum of soft ferruginous sandstone. Boil and sub- 
soil the same as ou yesterday. 

May 31.— T>fae mountains presented the same general ap- 
pearance as on yesterday. From their surface were exhibited 
a large number of veins, varying in thickness from an inch to 
a foot and a half, and composed of greenstone, quartz and 
hornblende. The prairie was here and there dotted with a 
number of conoidal elevations, varying in height from twenty 
to one hundred feet. In composition they agreed in every re- 
spect with the neighboring mountains, with which in origin 
they appeared to be cotemporaneous. From the drift I col- 
lected specimens of fossil-wood. The water of springs issu- 
ing from the mountains I found, upon test, to be alkaline. 

Jtme 1. — Red river, as observed to-day, runs between low 
bluff banks, composed of red clay. Its bed was in some places 
thickly strewn with large detached masses of granite, all pre- 
senting a highly water-worn appearance, and seeming to have 
been derived from a neighboring mountain. Soil and subsoil 
the same as before. 

June 2. — Immediately upon leaving the Witchita mountains, 
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of gypsum — some ten feet in diameter — that appeared to have 
been out recently detached from a stratum of the same near 
their summits. In the blue clay I observed a thin seam of 
carbonate of copper. The gypsum was also in a few places 
sKghtly tinged with the same metal. In a southerly direc- 
tion, and at the distance of about fifteen miles, we observed 
another range of gypsum bluffs : they appeared to run in a 
direction parallel with those already described. The inter- 
vening country was very rough and broken. Soil dark and 
fertile ; subsoil argillaceous. 

June 4. — Passed a number of bluffs of the same composi- 
tion as those observed yesterday. The surface during the 
greater portion of the march was whitened by gypsum, which 
was always found occupying its position above the red clay. 
Id the evening I visited a small hill, situated about three 
miles from camp, and succeeded in discovering a thin seam 
of copper ore, as well as large beds of selenite. Soil and 
subsoil the same as on yesterday. 

June 5. — The country travelled over to-day was mostly 
composed of sand-hills, varying in height from ten to sixty 
feet. On the middle branch of Red river we saw long ranges 
of bluffs, which, upon examination, proved to be of tne same 
character and composition as those seen on the 3d instant. 
Soil and subsoil arenaceous. 

June 6. — To-day we passed a number of bluffs composed 
of red clay; 1 did not observe any gypsum in their composi- 
tion. As we progressed the country gradually became more 
elevated. Here, for the first time since leaving the Witchita 
mountains, we met with large quantities of drift, composed 
principally of quartz and mica- schist. On Red river we saw 
a fine section, fully exposed, showing a horizontal substratum 
of coarse-grained sandstone, overlaid by drift; the latter forty 
feet thick. 

June 7. — Formation the same as on yesterday. 

June 8. — Passed a number of ravines, the sides of most of 
which were composed of red clay. At about 8 o'clock we 
came to a small eminence in the prairie, near which I ob- 
served an outcrop of grayish-yellow sandstone, presenting a 
dip of forty degrees to the west. The surface was thickly 
covered with drift. I saw a number of boulders composed 
of coarse and fine conglomerate, the largest of which meas- 
ured fifteen feet in diameter. At 9 o'clock we came to a 
small creek, with high banks composed of gray calcareous 
loam, from which latter I obtained a number of shells, char* 
12 
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acteristic of the loess formation; Helix plebeian, Snccinea 
elongata, &c. Soil barren and sandy ; subsoil in some places 
argillaceous, in others arenaceous. 

June 9. — Passed to-day a number of small ravines, the 
sides of which were composed of red clay, overlaid by sand- 
stone and drift. The surface was in many places covered 
with sand-hills, varying from ten to fifty feet in height. 
About 8 o'clock we came to an outcrop of finely laminated 
red ferruginous sandstone, presenting an irregular dip to the 
northeast of about thirty degrees, (see Section No. 4.) Soil 
arenaceous ; subsoil in many places argillaceous. 

June 10. — Formation the same as on yesterday. We fre- 
quently found the sandstone exposed and exhibiting evidences 
of violent disturbance, the strata being variously fractured, 
and in some places upheaved in such a manner as to stand 
almost perpendicular. With the exception of the creek bot- 
toms, the soil was sandy and barren; subsoil the same as 
before. 

June 11. — The surface to-day presented nothing but a suc- 
cession of hills composed of blown sand, varying in height 
from ten to one hundred feet. No sandstone or drift was any- 
where observed. 

June 12. — To-day I observed large quantities of drift, of the 
same composition as before; through it were scattered small' 
boulders, composed of quartz and mica-schist The surface 
was in many places covered with loose fragments of carbon- 
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greenstone, greenstone porphyry, and trachyte. In the bed 
of the river I found a large mass of black scoriae and several 
other specimens of volcanic rocks. Drift the same as on yes- 
terday ; soil and subsoil arenaceous. 

June 16. — The surface was broken, and presented a« num- 
ber of sand-hills. Saw to-day large quantities of drift, which 
did not differ in composition from that previously noticed. At 
about eight o'clock we came to a long range of high bluffs, 
which, as we afterwards ascertained, marked the borders of 
the " Llano estacado." They were composed of horizontal 
layers of drift, sandstone, and yellow clay, (see Section No. 
7,) all of which seemed to be rapidly yielding to the weather. 
At the base of the bluffs I observed a few small boulders 
composed of greenstone porphyry. Soil and subsoil sandy. 

June 20. — During the first part of our route we travelled 
over a hilly and broken region, consisting for the most part of 
a succession of sand-hills, varying from ten to one hundred 
feet in height. At the distance of five miles we reached a 
gradual ascent, which soon led us to the summit of a high 
and slightly-rolling plain : over its surface were scattered a 
great many fragments of white carbonate of lime, as well as 
drift. From the latter I obtained specimens of agate, chalce- 
dony, &c. During the day I had frequent opportunities of 
observing the formation, which uniformly consisted of drift, 
interstratified with horizontal layers of red and yellow clay. 
Sometimes the drift exhibited a calcareous coating, the same 
as before described. 

June 21. — Passed to-day a number of drift-hills, varying in 
height from twenty to one hundred feet. The surface was 
very much divided by ravines, with perpendicular sides, com- 
posed mostly of red clay, and varying in depth from ten to 
fifty feet. Near our encampment I observed a horizontal sec- 
tion of yellow loam, coarse conglomerate, and red clay; the 
last thickly reticulated with gypsum, and overlaid by a termi- 
nating stratum of the same, (see Section No. 8.) Soil and 
subsoil arenaceous. 

June 22. — Passed a large number of drift-hills. The coun- 
try, as on yesterday, was very rough, and much divided by 
ravines, some of which were fifty feet deep. Their sides 
were generally composed of red clay, overlaid by drift ; in a 
few instances they exposed seams of gypsum. From the 
drift I obtained specimens of fossil-wood, agate, jasper, and 
a few water-worn ibssil shells of the genus Ostrea. Soil and 
sub-soil the same as before. 
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June 23. — To-day we observed the gypsum frequently 
exposed. It did not differ in character from that previously 
described, and was always found overlying the red clay. 
Soil and subsoil arenaceous. 

Jun* 24. — The surface was in many places thickly strewn 
with loose fragments of. white carbonate of lime. About seven 
o'clock we reached, after a gradual ascent, a high, level, and 
very fertile plain, from which we obtained an extensive view 
of the surrounding country, which was very hilly, and divided 
by numerous ravines. The plain, at its termination, present- 
ed a long line of high bluffs, composed of horizontal strata of 
drift, finely laminated sandstone, white limestone, conglomer- 
ate, gypsum, and red and yellow clay, (see Section No. 9.) 
The red clay was thickly interstraiiried with thin seams of 
gypsum. From the drift I obtained specimens of agates, fos- 
sil-wood, jasper, and chalcedony. Soil and subsoil the same 
as before. 

June 25. — The country travelled over to-day was very hilly 
and broken, being much divided by long, narrow ravines, 
with nearly perpendicular sides, composed of red clay — some 
of them being over one hundred feet deep. In many places 
we were surrounded by high bluffs. The drift was found to 
be unusually abundant — in some places fifty feet thick, and 
much coarser than before met with. At about eleven o'clock 
we came in sight of the valley of the Dugtown river. On 
cither aide it was bounded by long lines of ljluil!~, in eompo- 
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bbserved in the drift large quantities of red and yellow jasper. 
Soil fertile ; subsoil argillaceous. 

June 28. — Saw a large number of drift-hills, varying in 
height from fifty to one hundred and fifty feet. After travel- 
ling a few miles we again came to the borders of the "Llano 
estacado," which here presented a long line of bluffs six hun- 
dred feet high, and composed of horizontal layers of drift and 
sandstone, interstratified with white limestone. From the base 
of the bluffs to the river the country presented a gradual slope 
of four hundred feet. 

Section No. 10 is intended to represent the geological form- 
ation from the river level to the summit of the bluffs; the 
inferior strata, or those between the base of the bluffs and the 
river, having been ascertained, from numerous observations, to 
consist of gypsum and red clay. From the drift I obtained 
specimens of chalcedony, jasper, granite, and obsidian. 

July 4. — The formation, ^as observed to-day, consisted of 
red clay, gypsum, and drift: they were all found occupying 
the same relative positions as before. Soil mostly fertile; sub- 
soil argillaceous. 

July 5. — Observed in the prairie a circular outcrop of finely 
laminated calcareous sandstone about three hundred feet in 
diameter, and presenting a quaquaversal dip of forty degrees. 
Over the prairie were strewn a number of small boulders 
variously composed of mica-schist, greenstone, and quartz. 
Red clay, gypsum, and drift, the same as before. Soil and 
subsoil arenaceous. 

July 6. — Observed a number of hills, varying in height frohi 
fifty to one hundred feet; in form they resemble truncated 
cones, and were composed of horizontal layers of sandstone 
and red clay. General formation the same as before. Soil 
in some places fertile ; subsoil argillaceous. 

July 7. — With the exception of the drift, which appears to 
be rapidly diminishing in thickness, the formation did not 
differ from that previously observed. The surface was every- 
where whitened with beds of gypsum and loose fragments of 
carbonate of lime. The former varied in thickness from five 
to fifteen feet ; in it were observed large quantities of selenite. 

July 8. — The formation was mostly composed of red clay t 
with a few local deposites of soft carbonate of lime and dark- 
colored cellular sandstone. Saw no drift or gypsum to-day. 
Soil fertile ; subsoil argillaceous. 

July 9. — Again came in sight of the Witchita mountains : 
the one nearest to us presented the form of a truncated cone, 
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with an irregular basin-shaped depression upon the summit. 
The formation everywhere consisted of red clay ; in a few 
places it was overlaid by thin seams of gypsum, containing 
selenite. I observed a number of local depositea of white 
carbonate of lime. Like the gypsum, it was found overlying 
the red clay. On our route we passed four conical hills, from 
fifty to seventy feet high, and composed of red clay, intcrstra- 
tified with dark-colored porous sandstone. Observed no drift 
to-day. Soil dark and fertile ; subsoil argillaceous. 

July 10. — Formation the same as on yesterday. Soil dark 
and tortile ; subsoil argillaceous. 

July 11. — Formation the same as before. 

Jvly 12. — To-day we met with no gypsum. At about 9 
o'clock wc came to Otter creek ; its bed is here, as well as 
elsewhere, composed of finely laminated sandstone, contain- 
ing small circular spots of a greenish color. In many places 
this was covered to the depth of a few inches with drift and 
detritus. Soil fertile; subsoil argillaceous. 

July 14. — Renewed the observations of May 23d, 24tb, 
25th, 26th, and 27th. 

July 15. — To-day we passed a number of the Witchita 
mountains, but observed neither in their composition nor gen- 
eral appearance anything different from what had been pre- 
viously noticed. Near the base of one of them I observed a 
nearly horizontal stratum of sandstone, underlaid by red clay. 
The ground was in several places covered with loose frag- 
ment.- pi' livi^vim, -fin Hi.- til" which w.-n 1 iuiNul i<> nnnniu slight 
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beds were thickly strewn with large angular fragments of 
quartz, greenstone, and porphyry. In each of them I ob- 
served large quantities of black ferruginous sandstone. Soil 
fertile ; subsoil argillaceous. 

My 17. — In a number of places the sandstone was ex- 
posed ; it did not differ in character and composition from 
that seen the day before. In one place the strata, still pre- 
serving their horizontal character, presented abruptly to the 
side of a mountain. Many of the mountains presented a 
marked difference in character and composition from any that 
had been previously observed: instead of displaying a rough 
and broken exterior, they were more or less rounded, and 
exhibited a gradual slope to the prairie-level, while the gran- 
itic structure almost entirely disappeared, its place being occu- 
pied by that of fine porphyry of a reddish color. Scattered 
over the prairie were observed a great many fragments of 

Sanite, greenstone porphyry, and quartz. The beds of the 
Berent creeks were in many places covered with black fer- 
ruginous sand, as well as large fragments of quartz, porphyry, 
and hornblende. Soil black and very fertile ; subsoil argilla- 
ceous. 

July 18. — The mountains presented the same appearance 
and structure, as on yesterday. At about 8 o'clock we ar- 
rived at Cache creek; its bed was thickly strewn with black 
ferruginous sand and large fragments of igneous rock. From 
the water's edge rose abruptly a long line of smooth perpen- 
dicular cliffs, varying in height from three to four hundred 
feet, and having in some places a slight columnar structure, 
(see Section No. 11.) Upon examination they were found to 
be composed mostly of fine porphyry of a reddish color, which 
was traversed by parallel and nearly perpendicular veins of 
cellular quartz, varying in thickness from two to three feet. 
Upon its exterior the quartz presented a deep iron-rust color; 
but when recently fractured, it exhibited various shades of 
gray and brown, together with small shining particles of sul- 
phuret of iron. Soil fertile, and in some places three feet 
thick ; subsoil argillaceous. 

July 19. — I spent the greater part of the day in exploring 
Cache creek. About one mile below our present encamp- 
ment I came to the termination of the cliffs. A short distance 
below this I observed a nearly horizontal stratum of coarsely 
laminated sandstone, fifty feet thick, and including in its com- 
position fragments of igneous rock of the same character as 
that composing the cliffs ; the intermediate space being occu- 
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pied by red clay, which, as before, appeared to underlie the 
sandstone, (see Section No. 11) 

July 20. — Two miles below oar camp of last evening I 
observed a section composed of horizontal layers of gray sand- 
stone, containing in its composition smalt fragments of igneous 
rock. Six miles from this we struck a seam of gypsum, vary- 
ing in thickness from six to twelve inches. Soil tertile ; sub- 
soil composed of red and yellow clay. 

July 21. — During the day we met with frequent exposures 
of the sandstone and gypsum. They presented, however, 
nothing different from what has already been described. Soil 
and subsoil the same as on yesterday. 

July 22. — Formation the same as on yesterday. 

July 23. — Did not move from camp. 

July 24. — The sandstone appears to be gradually becoming 
more abundant, while the red clay is less frequently observed 
than before. Saw no gypsum to-day. Soil fertile, and in 
some places six feet deep ; subsoil composed of yellow clay. 

July 25. — Passed a number of small conical hills composed 
of red clay, overlaid by sandstone. The latter was highly 
ferruginous, and contained nodular concretions of iron. Soil 
and subsoil the same as on yesterday. 

July 26. — Formation the same as before. 

July 27.— At about 8 o'clock we came to an extensive out- 
crop of bluish-gray, non-fbasiliferous limestone, which pre- 
sented in many places a highly crystalline structure. Its 

:i-| \\.\r ,i".~i [;■■)!; \v;i;- :im;»l Id hi' l»r|n\^ T.lnU ni' lllr s;nirisii>ne. 
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of thirty degrees, and was over a mile wide. Immediately 
beyond this we came to a deposite of coarse granite of a red- 
dish color, and variously traversed by veins of quartz. This 
remarkable formation (as I have been informed) extends 
about twenty-six miles in an easterly and westerly direction, 
and is nearly six miles broad. Throughout its entire extent 
it is said to present the same character, and is everywhere 
surrounded by aqueous strata. I observe to-day in one of the 
creeks several boulders, composed of milky quartz ; the largest 
was four feet in diameter. Soil and subsoil the same as 
before described. 

July 31. — Shortly after starting this morning wc again struck 
the limestone formation, which continued to be largely de- 
veloped during the remainder of the distance to Fort Washita. 
In it I observed a large number of the characteristic fossils of 
the cretaceous period. 
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PALEONTOLOGY. 

DESCRIPTION OF THE SPECIES OF CARBONIFEROUS AND CRE- 
TACEOUS FOSSILS COLLECTED : BY B. F. SHUMARD, M. D. 



FOSSILS OF THE CARBONIFEROUS SYSTEM. 

CRINOIDEA. 
Cyathocrznos gkanulifebus, Yandell and Slium., mss. 

PiLiOKTOLOOI, PI. — , fig. . 

The collection contains a single pentagonal plate of this 
beautiful encrinite, a perfect specimen of which we found 
several years since in the superior <.';irI>rmiWuu.s strata near 
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length and breadth about equal ; length of pelvis three lines, 
greatest width five lines; length and breadth of second series 
of pieces about three lines. 

We regret that the specimens of this crinoid from Arkan- 
sas are all imperfect, consisting only of detached portions of 
the cup. It is a fossil peculiar to the western and southwest- 
ern States, and eminently characteristic of the superior mem- 
bers of the carboniferous strata, occurring in some localities 
very abundantly. The genus is remarkable, from the fact of 
its being destitute of a column, in which respect it differs from 
all known carboniferous crinoids. In young individuals, the 
division of the pelvis into five pieces is well marked ; but in 
adult age they are usually firmly anchyloscd, and often all 
traces of sutures are obliterated. In the centre of the pelvis 
we observe a small cylindrical tube running nearly its whole 
length, closed below, but communicating above wijji the 
cavity of the cup by a small opening. This structure, prob- 
ably the nucleus 01 a column, is only visible when the plates 
are separated. 

It is associated with the preceeding species, in the carbon- 
iferous beds of Washington county, Arkansas. 

Pentremites florealis, Say. 

Pentremitcs florealis, Say, 1820, Jour. Acad. Nat. Sciences, 
IV, 295. 

Pentalrematitcs florealis, Roemcr, 1852, Monog. Blastoid. p. 
33, taf. i. fig. 1—4, taf. ii, fig. 8. 

This well-known species is quite common in Washington 
and Crawford couties, Arkansas. The specimens furnished 
by my brother are rather more globose than those from local- 
ities in Kentucky, Indiana, and Illinois. 

Pentremites sulcatus, F. Roemer. 

Pcntatrematites sulcatus, F. Roemer, 1852, Monog. Blastoid. 
p. 34, taf. iii, fig. 10, a — c. — Id. Lethaea Geognostica, taf. 
iv, fig. 8, a. b. 

We have some doubts as to whether this pentremite is en- 
titled to rank as a distinct species, or whether it should be 
regarded as merely a variety of P. florealis, which varies con- 
considerably in different localities. The form under consider- 
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stion has generally been referred to P. ghbosm, Say, by 
western geologists, from which, however, it is quite different. 
Mr. Say's description of P. globatu* was drawn from a speci- 
men which was brought from Bath, England. 

It is associated with the preceding species in Washington 
county, Arkansas. 



Archimedipora Archimedes, Lesueur. 

PlLXOMTOLOOr, PI. 1, fig. G. 

Rettvora archimeda, Lesueur, 1842, Amer. Jour. Science, 
XLIM, 19, fig- 2. 

Archimedipora archimeda, D'Orbig., 1849, Prod dePaheont. 
1,102. 

A fossil peculiar to the carboniferous strata of the western 
and southwestern States. The associate fossils are Pentre- 
nuics Jlorealis, Productus puncta/us Svirifer striatui and Orthu 
Michelini, D'Orbigny, in his Prodrome dc Pala;ontologie, 
cites this fossil from rocks of the Devonian period, in Ken- 
tucky. This is an error ; we believe it has not been found 
lower in the series than the encrinital limestones which repose 
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out Europe. In this country we find it commencing with the 
earliest carboniferous depositee, and extending through all the 
limestones of this system to the coal measures. 

Figure 1 of plate 2 represents the ventral valve of a speci- 
men from Washington county, Arkansas; and figure 5 of plate 
2 an individual showing the hinge line and the form of the 
beak. 

Productus cora, D'Orbig. 

Prod, com, D'Orbig., 1842, Falaeont. Voy. dans l'Amer. 
Merid., p. 55, pi. 5, fig. 8, 9, 10. 

P. tcnuistriatus, Verneuil, 1845, Geol. Russ. ct. Ural., vol. 2, 
p. 2C0, pi. 1G, fig. C. 

P. corn, Koninck, 1847, Monog. du Genre Prod, et Cho- 
netes, p. 50, pi. iv. a, b, et pi. v, fig. 2, a — d. 

The specimens from Arkansas arc all imperfect, yet they 
are plainlj r referable to this species. It is one of the most 
characteristic fossils of the carboniferous beds of Kentucky, 
Indiana, Illinois, and Missouri. It occurs iu Washington and 
Crawford counties, in gray sub-crystalline limestone. 

Productus costatus, Sowerby.* 

Palaeontology » PI. 1, fig. 2. 

This Productus occurs with the preceding species, in Wash- 
ington county, Arkansas, and, like it, has a very extended 
geographical range in this country and Europe. 

Terebratula subtilita, Hall. 

Paleontology, PI. 4, fig. 8. 

Terebratula subtilita, Hall, Stansbury's Expedition to Great 
Salt Lake, 409, pi. xi, fig. 1, a — b, 2, a— -c. 

This shell is very common in the superior members of the 
carboniferous formation in Illinois, Indiana, and Kentucky, 



• For synonymi and references see Koninck '■ Monog. du Gen. Prod, ct Cho- 
netcs, p. 92. 
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where it usually is found with Archwiedipora archimdes, Pen- 
tremiiet jlorcalu, and Prodvctia ptmctattt*. Its vertical ranee 
rather limited, it constitutes one of the most useful guides in 
studying the relative position of the various members of the 
carboniferous strata. This shell is very variable in its char- 
acters, so that we are liable to multiply species from its va- 
rieties, unless a number of specimens are under examination. 
Some individuals are very much inflated ; the dorsal valve 
exhibits a profound sinus, and the ventral valve a correspond- 
ingly elevated ridge. Others are depressed, with scarcely 
any sinus or bourrelet. The specimens I have seen from Ar- 
kansas arc considerably mutilated. Occurs in Washington 
county. 

Terebratula maecyi, Shumard. 

PALCONTOLOeT, PI. 1, fig 4, B, b. 

Shell small, ovate elongate, moderately convex, sides and 
front neatly rounded ; dorsal valve regularly convex, rather 
more gibbous than the opposite valve, greatest height near the 
beak, no traces of sinus; beak elongated, elevated incurved, 
no perforation visible in our specimens ; ventral valve without 
median ridge, pointed at summit, cardinal border slightly sinu- 
ous. Surface of each valve marked with from thirty-four to 
thirty-eight simple rounded stria?, which commence at the 
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FOSSILS OF THE CRETACEOUS PERIOD. 

MOLLUSCA. 

Pecten quadricostatus, Sowerby. 

Paueontoloot, PI. 3, fig. 6, and PI. — , fig. — . 

Janira quadricostata, D'Orbig., Pal. Fran§., Ill, 644, [pi. 
ccccxlvii, fig. 1 — 7. 

Pectm quadricostatus, F. Roomer, Kreid. Texas, 64, taf. 
viii, fig. 4, a — c. 

Shell sub-ovate, angulatcd, convexo-concave. Inferior 
valve convex, with prominent rounded radiating ribs, crossed 
by five concentric thread-like striae. Ribs from fifteen to 
seventeen, of which five are more prominent than the others; 
smaller ribs disposed in pairs in the intervals between the 
larger ones. Superior valve slightly concave, with radiating 
unequal ribs. 

As we have not been able to consult Sowcrby's description 
of Pecten quadricostatus, we refer our fossil to this species on 
the authority of Dr, F. Roemer, whose figures and descrip- 
tions of specimens from Fredericksburg, Texas, correspond 
very accurately with those we figure from Fort Washita. 

Figure 6 of plate 3 represents the inferior valve of a large 
individual from Fort \V ashita, and figure — of plate — the 
superior valve of a smaller specimen. 

Exogyra ponderosa, Roemer. 

Exogyra -ponderosa, F. Roemer, 1849, Texas, 394. 
Ostrea ponderosa, D'Orbig., 1850, Prod, de Palaeont., II, 256. 
Exogyra ponderosa, F. Roemer, Kreid. Texas, 71, taf. ix, 
fig. 2, a — b. 
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Shell thick, ovate, sub-cuneiform ; large valve gibt>ous, ob- 
tusely carinatcd, surface marker! with imbricating lamelis ; 
small valve rather thin, sub-concave, surface uneven, con- 
centrically laminated. Occurs rather abundantly at Fort 
Washita, generally in a fine state of preservation. Roomer 
cites tliis species from New Braunfcls, Texas. 

Ghyph-sa Fitchbri, Morton. 

pAL.eoSTOLOGT, PI. 6, fig. 5. 

Gryphaa Pttckcri, Morton, Synnps. Cretaceous Group, 5-5, 

PL xv, fig. 9. 

Ostrea reticularis, D'Orbig. Prod, dc Pakeont. II, 256, (pars.) 
Grypkaa Vhtkcri, Rociner, Krcid. Texas, 73, taf. ix, fig. 

1, a — c. 

Shell ovale, thick, gibbous, irregular ; inferior valve boat- 
shaped, inflated, divided into two unequal lobes by a longi- 
tudinal furrow, which begins at the umbo and runs the whole 
length of the shell ; umbo large, elongate, incurved and 
slightly compressed laterally. Superior valve irregular, sub- 
oval, nearly plane, marked with concentric imbricating la- 
mella*. Occurs in great numbers in the cretaceous clays at 
Fort Washita, and more sparingly at Cross Timbers, Texas. 
Dr. Morton's specimens were obtained from the plains of 
Kiamesba, Arkunsns, mid Dr. F. Roomer liiund it quite com- 
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thin, in others massive ; some exhibit prominent rugose ribs, 
while in others the ribs are but slightly elevated and nodulose. 
According to Dr. Roemer, this Ezogyra characterizes the 
cretaceous deposites rfear Fredericksburg and New Braunfek, 
Texas. Mr. Conrad figures a shell from Syria, which he re- 
fers to Exogyra Boimingaidtii, D'Orbig., and which appeal* 
to be identical with the species under consideration. 

OfiTRBA subovata, Shumard. 

Paleontology, PL 6, 6g . 2. 

Sub-ovate, trigonal, elongate, massive; inferior valve ir- 
regularly convex, inflated, thick, umbo obtusely angulate^, 
somewhat prominent ; ribs four or five, longitudinal, irregu- 
lar, rounded, nodulose ; surface marked with concentric im- 
bricating lamellae ; superior valve rather thin, ovate, nearly 
plane, slightly convex near the peak, surface with four or five 
well marked longitudinal undulating sulci. 

It occurs at Fort Washita with Gryphaa Pitcheri and Am- 
monites vespertinus. It appears to be quite rare, the specimen 
figured being the only one furnished by the expedition. 

Inocbramus confbrtim-annulatus, Roemer. 

Palaovtology, Plate 6, fig. 2. 

Inoceramus confertiwirimnulatus, F. Roemer, Texas, 402. 
Kreidebild, Texas, 59, taf. vii, fig. 4. 

Shell ovate, depressed with close concentric undulating ribs ; 
ribs prominent, rounded, regular, intervals about equal to 
width of ribs. 

I refer this fossil to the above species with some hesitation, 
as all the specimens of the collection are either weather-worn 
or badly mutilated. Nevertheless, if not identical, ours is a 
closely allied species. Occurs rather abundantly at Camp 
No. 4, Cross-Timbers, Texas. Dr. F. Roemer's specimens 
are from the Guadalupe, near New Braunfels. 

Trigonia crbnulata, Lamarck. 

Paleontology, PI. 4, fig. 1. 

Trigonia cremdata, Roemer, Kreidebild, Texas, 51, taf. vii, 
fig. 6. 

13 
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Shell trigonal, thick, with from fourteen to fifteen oblique 
crenulated ribs in each valve ; anterior side wide, rounded, 
inflated ; posterior side produced, compressed ; inferior mar- 
gin rounded. 

From Cross-Timbers, Texas. All the examples in the col- 
lection are internal casts. Roemer cites this species from 
New Braunfels. 

Astaktb washitbnsis, Shumard. 

PlLXOMTOLOST, PI. 3. fig. 3. 

Shell ovate, trigonal, a little longer than wide, compressed, 
inequilateral, marked with fine concentric rounded strife ; 
buccal side shorter than the anal, excavated ; basal margin 
rounded, truncated posteriorly, beaks slightly prominent, ex- 
cavated. 

The only specimen of this species collected by the expedi- 
tion is rather too imperfect to permit us to make a satisfactory 
description. It was found in the cretaceous strata at Camp 
No. 4, Cross-Timbers, Texas. 



Cabdich mitt.tistbiatum, Shumard. 
Palxontolmt, PI. 4, fig. 3. 
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tremity wide, rounded ; surface marked with irregular con- 
centric slightly elevated ribs. Length about 2 5-10 inches, 
breadth 1 4-10 inches, thickness 1-10 inch. 

The only specimen of this species brought home by the 
expedition is an imperfect cast. 

Locality, encampment No. 4, Cross-Timbers, Texas. 



Terebratula choctawensis, Shumard. 

Palaeontology, PI. 2, fig. a, b. 

Shell sub-globose, inflated, sub-pentagonal, front slightly 
truncated, surface minutely punctate, the puncti only visible 
when examined through a strong lens ; dorsal valve most in- 
flated ; beak obtuse, recurved, pierced by an oval aperture ; 
area distinct, forming a well-defined obtuse angle ; ventral 
valve moderately convex, sub-orbicular. Length 9 lines, 
width 8 lines, thickness 6J lines. 

It resembles Terebrattda wacoensis, (F. Roemer, Kreidebild, 
Texas, 81, taf. vi, fig. 2, a-c,) but differs in the character of 
the surface, which in T. Choctawensis is thickly studded over 
with minute puncta. It is also a smaller species ; the area is 
not so wide comparatively, and the front is not so broadly 
truncate. 

This beautiful Terebratula was obtained from the creta- 
ceous deposites near Fort Washita, where it is quite rare, a 
single specimen only having been found. 

Globiconcha (Tylostoma) tumlda, Shumard. 

Paleontology, PL 5, fig. 3. 

Shell ovate-globose, spire pyramidal, volutions about six, 
whorls moderately convex ; width of body whorl equal to 
about one-half the length of the shell. Length 1 7-10 inch, 
width 1 3-10 inch. 

All the specimens we have seen are badly preserved in- 
ternal casts. Occurs at Cross-Timbers, Texas, in cretaceous 
limestone. 
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Globiconoha (?) elevata, Shumard. 

I'iLjrOllTOI.OQr, PI. 4, fig. 4. 

Shell ovate, spire produced, whorls six regularly convex, 
body whorl shorter than spire. Length 1 5-10 inch, breadth 
1 inch. 

This is likewise an internal cast. It occurs with the pre- 
ceding species. 

EnttMA (?) atTBFUsrFOBMis, Shuraard. 

PuXOMTOLOOT, PI. 4, fig. 3. 

Shell snbfusiforra, elongate smooth, spire produced, regu- 
larly conical ; whorls about six, broad, very slightly convex ; 
suture rather shallow, linear, aperture simple, sub-ovate ; 
body whorl obtusely angulated. Length 2 8-10 inches, 
width 1 1-10 inch. 

The collection contains only a single specimen of the cast 
of this species, and that badly weather-worn. It was found 
at Camp No. 4, Cross-Timbers, Texas. 



AMMONITIES VB8PERTINTTB, Morton. 
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Ammonites marciana, Shumard. 

Paleontology, PI. 4, fig. 5. 

Shell compressed, not carinated, with about twelve simple, 
prominent rounded ribs, which cross the dorsum and sides of 
the last volution obliquely, without interruption ; dorsum con- 
vex, whorls compressed ; surface smooth in the intervals be- 
tween the ribs ; aperture longitudinal, sub-oval. 

Length of last whorl 11 lines, width of do. 4i lines ; width 
of umbilicus 3 lines* 

The specimen figured as a cast, and the character of the 
lobes of the chambers cannot be made out. 

Occurs in the cretaceous strata of Cross-timbers, Texas. 

Ammonites acuto-oarinatus, Shumard. 

Paleontology, PI. 1, fig. 3. 

Shell much compressed, sharply carinated, ornamented 
with from 30 to 34 transverse ribs ; ribs simple, distinctly ele«* 
vated, flexuous, commencing narrow at the umbilicus, and 
widening to within a short distance of the dorsal border, 
where they are again somewhat contracted; dorsal carina 

Srominent, sharp, smooth, marked on each side by shallow 
egression ; aperture elongate-cordate, lateral septa trilobate. 
Diameter 2 4-10 inches; thickness of last whorl near aper- 
ture 5-10 inch. 

Occurs rather abundantly with the preceding species at 
Cross-Timbers, Texas. 

Ammonites — (undetermined.) 

Paljeovtoloqy, PL — , fig. — . 

Several specimens of a small variety of ammonite, such as 
is represented in the figure, were found with the two last- 
described species, but they are too imperfect for satisfactory 
description. 
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KCHINODERMATA. 
Hbmiasteb elegans, Shumard. 

PlLJEOHTOLOOr, PI. fij. 4, ft, b, C. 

Shell ovate orbicular, moderately convex at summit, broadly 
emarginate anteriorly ; anal extremity truncated almost verti- 
cally, very slightly excavated; ambulacra sub-petalloid broad, 
situated in shallow depressions, antero-lateral areas widely 
divergent, extending to the margin of the test, postero-lateral 
areas much less divergent and short, peripetalous fasciole in- 
distinct; mouth transverse reniform, not far from the anterior 
border, post oral tuberculated space lanceolate; anus oval 
longitudinal, sub-anal fasciole scarcely visible; surface of test 
covered with small spinigerous tubercles, with minute gran- 
ulae in the interspaces. The dimensions of the largest speci- 
men that I have been permitted to examine are as follows : 
length, 2 7-10 inches; greatest width, 2 5-10 inches; height, 
1 5-10 inch. 

This exceedingly elegant species occurs in great numbers 
in the cretaceous strata at Fort Washita. 
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differ from the figures given by Dr. Morton in being less or- 
bicular in the oral sinus, which is not so profound, and in the 
anal border, which is more widely truncated. 
Occurs with Hemiaster elegant at Fort Washita* 



Holectipus planatus, Roemer. 

Holectipus planatus, F. Roemer, Texas, 393. Ibid, Kreide- 
bild, Texas, 84, taf. x, fig. 2, a — g. 

In the collection from Cross-Timbers, Texas, we find 
several mutilated specimens of Holectypus, which we refer 
without doubt to the above species. Dr. Roemer's examples 
were obtained from the vicinity of Fredericksburg, Texas. 



APPENDIX F. 



ZOOLOGY. 



Mammals. 

BY CAPTAIN R. B. MARCT. 

Urscb Americantjs, Pall Black bear. Throughout the 
valley. 

Pboctoh lotoe, L. Raccoon. Throughout the valley. 

Mephitis mesolbuca, (?) Licht. Texan skunk. Through- 
out the valley. 

Lutba canadensis, Sabine. Otter. Throughout the valley. 

Bassaki9 a3tuta. Licht. Civet cat Cross-Timbers. 
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Lbpus callotis, (?) Wagl. Jackass rabbit Above Cross- 
Timbers. 

Lbpus Artemisia (?) Small prairie rabbit Above Cross- 
Timbers. 

Spermophilus ludovioianus, Orel Prairie-dog. Above 
Cross-Timbers. 

Didelphys Viroiniana, Shaw. Opossum. Red river valley. 

Cbrvus Virginiana, Penn. Deer. Red river valley. 

Cbrvus canadensis. Elk ; only about Witchita mountains* 

Antilocapra Americana, Ord. Antelope. Above Cross- 
Timbers. 

Bos Americanus, L« Above Cache creek. 
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REPTILES. 

BY 8. F. BA1RD AND C. GIRARD. 



SERPENTS. 

The serpents collected by Captains Marcy and McClellan 
belong to ten species, distributed into eight genera. Several 
of these species had previously been received from other sec- 
tions of the country; three, however, were first collected 
during the expedition. All are here figured for the first time, 
except Opkibolia Sayi, of which a hitherto undescribed va- 
riety is represented* 



I. CROTALUS, Linn. 

This genus is characterized by its erectile poison fangs, and 
by having the upper surface of the head covered with small 
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hind. Spots transversely quadrate posteriorly, ultimately 
becoming 10 or 12 half rings. Two transverse lines on super- 
ciliaries, enclosing about one-third. Stripe from superciliary 
to angle of jaws, crosses angle of the mouth on the second 
row above labial. Rostral margined with lighter. 

Syn. — Crotalus conflnenttts, Say, in Long's Exped. Rocky Mts. 
II, 1823, 48. B. & G. Cat. N. Amer. Rept. 1, 1853, 8. 

C. Lecontei, Hallow. Proc. Acad. Nat. Sc. Philad. VI, 1851, 

180. 

Description. — This speeies bears a considerable resem- 
blance to C. atrox, but the body is more slender and compact. 
Scales on the fop of the head anterior to the superciliaries 
nearly uniform in size. Line of scales afcross from one nostril 
to the other consists of six, not four, as in C atrox. Supercil- 
iaries more prominent. Labial series much smaller. Upper 
anterior orbitals much smaller, as also is the anterior nasal* 
Scales on the top of the head less carinated. Scales between 
superciliaries smaller and more numerous, five or six in num- 
ber instead of four. Two lateral rows of scales smooth ; first, 
second, and third gradually increasing in size. Scales more 
linear than in C. atrox. 

General color yellowish brown, with a series of subquad- 
rate dark blotches, with the corners rounded and the anterior 
and posterior sides frequently concave, the exterior convex. 
These blotches are ten or eleven scales wide and four or five 
long, lighter in the centre, and margined for one-third of a 
scale with light yellowish. The intervals along the back light 
brown, darker than the margins of the blotches. Anteriorly 
the interval between the dark spots is but a single scale ; pos- 
teriorly it is more, becoming sometimes two scales ; where 
also the spots are more rhomboidal or lozenge-shaped ; nearer 
the tail, however, they become transversely quadrate. The 
fundamental theory of coloration might be likened to that of 
Crotalus adamanteus, viz : of forty or fifty light lines decussat- 
ing each other from opposite sides ; but the angles of decussa- 
tion, instead of being acute, are obtuse, and truncated or 
rounded off throughout. Along the third, fourth, and fifth 
lateral rows of scales is a series of indistinct brown blotches 
covering a space of about four scales, and falling opposite to 
the dorsal blotches : between these blotches, and opposite to 
the intervals of the dorsal blotches, are others less distinct. 



304 

Along the fifth) sixth, seventh, and eighth rows is a second 
series of obsolete blotches, each covering a space of about 
four scales, and just opposite the intervals between the dorsal 
spots. The dorsal ana lower series are separated by an in- 
terval of three scales ; this interval light brown. Beneath, 
the color is dull yellowish, and ten or twelve darker half-rings 
are visible on the tail. 

In point of coloration, the principal features, as compared 
with C. atrox, lie in the disposition of the dorsal blotches in 
aubquiidrate spots instead of subrhomboids ; the intervals thus 
forming bands across the back perpendicular to the longitudi- 
nal axis. This tendency to assume the subquadrangular pat- 
tern has broken up the chain-work into isolated portions, as in 
Ophibolvs ezimius or Crotahphonu tergeminut. The intervals 
of the dorsal blotches are wide, and darker in the middle, 
while in C. atrox they are narrow, not linear, and unioolor. 
The sides of the head present the usual light stripe from the 
posterior extremity of tbe superciliary ; it passes, however, 
to tbe angle of the jaw on the neck, along the second row of 
scales above the labials. A second stripe passes in front of 
the eye to the labials, widening there. A small light vertical 
( bar is seen below the pit, and another on the outer edge of the 
rostral. On the superciliaries are two light transverse lines 
enclosing a space nearly one-third of tbe whole surface. la 
C atrox there is a single median line. Sometimes, as in C. 
atrox, the single blotches on the nape are replaced by two 
elongated ones ivmillrl id each other. 
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was found by the latter party in Western Texas, where, how- 
ever, it is rare. 

Plate I represents Crotalus confiuentus of natural size. 

II. EUTjENIA, B. & G. 

. # 

This genus is composed of numerous species, some of 

them quite common, and known under the names of Riband, 
Striped, anil Garter snakes; inoffensive, like most of the 
North American snakes. Thqy may be recognised by three 
light stripes on a darker ground, the intervals between these 
stripes provided with alternating or tessellated blackish spots. 
The scales have a ridge or small keel along their middle, and 
are arranged in 19 or 21 longitudinal rows. The post abdom- 
inal or anal scutella is entire, like the others. There is one 
anterior orbital plate and three posterior. The body is either 
moderately stout or else slender, according to the species. Of 
the two described in this article, one belongs to the division 
with a slender body and 19 dorsal rows of scales, and the 
other to the second division, with a stouter body and 21 dor- 
sal rows of scales. 

2. EUT^NIA PROXIMA, B. & G. 
Zoology, PI. II. 

Spec. char. — Body stoutest of the division. Black above ; 
three longitude stripes, the dorsal ochraccous yellow or brown, 
lateral greenish white or yellow. Total length about three 
and a half times that of the tail 

Syn. — Coluber proximits, Say, in Long's Expd. to Rock. 
Mts. I, 1823, 187.— Harl. Journ. Acad. Nat Sc. Philad. 
V, 1827, 353. 

EtUainia proximo,, B. & G. Cat. N. Amer. Rept. 1. 1853, 25. 

Desc. — Deep brown, almost black, above and on the sides ; 

beneath greenish white. Dorsal stripe on one and two half 

"tows of scales, ochraceous yellow, lateral stripe on the 3d 
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and 4th rows of scales, greenish yellow or white, markedly 
different in tint from the dorsal. Sides of abdominal scutellse, 
and 1st and 2d dorsal series, of the same color as the back. 
On Bt retching the skin, numerous short white lines are visible. 
Occipital plates with two small approximated spots on the 
line of junction. Orbitals whitish. The greenish white of 
the abdomen becomes more yellow anteriorly. 

Head more like that of E. tavrita than of E Faireyi, while 
the body is stouter than in either. The subcaudal scales are 
less numerous than in the other two allied species. Resemb- 
ling E. Faireyi in color, it is always distinguishable by the 
stouter body, fewer caudal scales, and dissimilarity of color 
in the longitudinal stripes. 

Dorsal rows of scales 19, all keeled ; abdominal scutelhe 
170 ; subcaudal ones 100. Total length 33 inches ; length 
of tail 9 inches. Found at Camp No. 7. 

The species is represented in natural size on Plate II. 

3. CVTJSSIA. MAEC1ANA, B. & G. 

ZoOLOQt, PI. III. 

Spec. char. — Prominent color light brown ; a vertebral 
paler line and one lateral on each side, more or less indis- 
tinct. Three series of square black spots on each side, of 
about 56-60 in each series, from occiput to anus. Sides of 

head lil.n.k, with ;i crrsccnlic p:ilcli of y.'.iluui.-l) jiosteri 
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the posterior edges of the 5th and 4th labials, the intervening 
spaces being yellowish white, particularly on the 5th upper 
labial. Occasionally the posterior margins of the 7th and 3d 
labials have the black line as well as those mentioned, which 
frequently extend across to the posterior margins of the corres- 
ponding lower labials. The white spot on the anterior por- 
tion of the occipital suture is always margined with black. 

The six series of black spots are arranged so as to alter- 
nate with each other. The lower or third series on each side 
is below the indistinct lateral stripe. The posterior edge of 
each abdominal scutella shows a black margined spot on 
each side. The dorsal line is generally a single scale in 
width, occasionally including portions of the lateral, and itself 
sometimes encroached upon by the black spots. Each spot 
is about a scale or a scale and a half long, and about three 
scales broad. The number in the dorsal series from the head 
to the anus varies from 56 to 60. Posterior edges of scales 
very slightly emarginate, if at all. All are decidedly keeled. 

Dorsal scales disposed in 21 rows ; abdominal scutellae, 
152 ; subcaudal, 75. Total length 34 inches ; length of tail 
8 inches. 

Collected between Camp 5 and Red river, on the open 
prairie. 

This species is very widely distributed in the south and 
west. lied river forms its limit on the north, and the Gulf of 
Mexico on the east ; but it extends to the Rocky mountains on 
the west, and far into Mexico on the south. Its centre of dis- 
tribution appears to be on the lower Rio Grande. 

Plate III represents this species in natural size. 

III. HETERODON, Pal de B. 

This genus is eminently characterized by the peculiarity of 
its snout, which is terminated by a triangular plate recurved 
upwards ; hence the popular appellation of hog-nose snake. 
Though perfectly harmless, they exhibit a threatening appear- 
ance, when approached, in the flattening of their head and 
violent hissings ; hence the names of blowing- viper, spreading- 
adder, &c. Their body is short, stout, and the tail also short. 
The head is broad and short. The dorsal scales are cari- 
nated, and arranged in 23-27 rows. The preanal or postab- 
dominal scutella is bifid ; a chain of small plates beneath the 
eye, completed above by the superciliaries. There is a sup- 
plementary plate on the top of the head, behind the prominent 



rostral, either in contact with the fractals, or separated by 
smaller plates. The colors are light, with dorsal and lateral 
darker blotches, or else brown, with dorsal transverse light 
bars ; sometimes entirely black. 

One species only was collected on the Red River explora- 
tion. Six species are known to exist in the United States. 

4. Hbtbbodon nascius, B. & G. 

Zooloot, Ft. IV. • 

Spbc. char. — Vertical plate broader than long. Rostral 
excessively broad and high. Axygos plate surrounded behind 
and on the sides by many small plates (12-15.) A second 
loral. Labials short and excessively high. Dorsal rows of 
scales 23, exterior alone smooth. A dorsal series of about 50 
blotches, with lour or rive other series on each side. Body 
beneath, black. A narrow white line across the middle of 
the superciliaries ; a second behind the rostral. A broad 
dark patch from the eye to the angle of the mouth, crossing 
the two postlabials. 

Syn. — Heterodon tuuicia, B. & G. Reptiles in Stansbury's 
Expl. Valley of Great Salt Lake, 1852, 362.— B. & G. 
Cat. N. Amer. Rept. 1, 1853, 61. 

Dbsc- — Vertical plate very broad, subhexagonal. Oocipi- 

tal shon. Rostral very broad) high, more so Limn in thr otli'-r 
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than in any other species: the 6th highest; centre of eye 
over the junction of the 5th and 6th. 

Dorsal rows of scales 23, outer row smooth, rest all dis- 
tinctly carinated, the keels extending to the ends of the scales ; 
those just behind the occipital plates truncated, with obsolete 
carinas. Scales on the hind part.of the body rather broader 
and shorter than anteriorly ; the inequality scarcely evident 
in large specimens. 

Ground-color light brown or yellowish gray, with about 50 
dorsal blotches from head to tip of tail; the o9th opposite the 
anus. These blotches are quite small, rather longer trans- 
versely, subquadrate, or rounded, indistinctly margined with 
black, (obsoletely on the outside ;) they cover 7 to 9 scales 
across, are 2 to 2J long, and separated by interspaces of JJ 
scales, which are pretty constant throughout, though rather 
narrower on the tail. On each side of the dorsal row may 
be made out, under favorable circumstances, four alternating 
rows of blotches ; the first on the contiguous edges of the 
scales of the first and second exterior dorsal rows ; the second 
on the scales of the 3d row, and the adjacent edges of those 
in the 2d and 4th; the third on the scales of the 4th, 5th, and 
6th, and the adjacent edges of the 3d and 7th ; and the fourth 
on the scales of the 6th, 7th, and 8th rows, and the adjacent 
edges of those of the 5th. This last is opposite the intervals 
of the dorsal series; the rest alternate with it. The central 
inferior surface of the abdominal scutellae is black, sharply 
variegated with quadrate spots of yellowish white; the por- 
tion of the scutellae entering into the side of the body is yel- 
lowish white, with that part opposite the dorsal intervals dark 
brown, thus, in fact, constituting a fifth lateral series of 
blotches, alternating with the lowest already mentioned. The 
throat and chin are unspotted. The head is light brown* 
with a narrow whitish line finely margined before and behind 
with black, which crosses in front of the centre of the verti- 
cal, and through the middle of the superciliaries : a second 
similar but more indistinct line runs parallel to this just be- 
hind the rostral, and extending down in front of the eye. A 
third equally indistinct and similar line crosses the posterior 
angle of the vertical, and runs back on the side of the neck, 
behind the labials and temporal shields. There is a broad 
brown patch from the bacik part of the eye to the angle of the 
mouth, across the penultimate and last labial. The colora- 
tion is thus very different from that of H. timus, where there 
is a distinct narrow black band across the forehead scarcely 
14 
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involving the vertical, and passing through the eye to the 
angle of the mouth across the last labial. Behind this a much 
broader yellowish band, continued without interruption into 
the neck behind the angle of the mouth. In H. turnout the 
most conspicuous feature is a narrow white band, much nar- 
rower than the darker patch .before and behind it. The dark 
patch, to the angle of the mouth is much broader, continuous 
as it were, with the broad bar between the middle and ante- 
rior light lines, which corresponds with the narrow black line 
of H. lima. The other distinguishing features axe evident. 
The three dark patches behind the head are much as in H. 
rim * * 

In large specimens from Sonora and the Copper Mines of the 
Gija, {Fort Webster,) the ground-color is yellowish gray, each 
scale minutely punctuate with brown. The blotches are all 
obsolete, only one dorsal and two lateral on each side being 
defined by darker shades. The blotches on the sides of the 
abdomen are wanting, but the black in the middle is strongly 
marked. The other characters, however, are preserved, ex- 
cept that the exterior row of dorsal scales is more or less cari- 
nated. 

Specimens of this species vary in the number of small 
postrostral plates. In some there arc only three or four, in 
others a larger number. Sometimes, instead of a single series 
of median dorsal spots, there are two, in close contact, and 
■more or less continent. The narrow light line across the 
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smooth on the sides, and constituting from 29-35 dorsal rows. 
The preanal or postabdominal scuttcllae is entire. 

Thfi ground-colors are either whitish or xeddish yellow, 
with a triple series of patches, those of the medial series the 
largest, and several series of smaller blotches on the sides* 
Abdomen unicolor or spotted, with an outer row of blotches. 
Head of same color as the body, maculated with black spots. 
A narrow band of black across the upper surface between the 
eyes, and a postocular vitta on each side, extending obliquely 
from the eye down to the angle of the mouth. A black ver- 
tical patch is often seen beneath the eye. 

The names of Bull, Pine, and Pilot snake, are commonly 
given to different species of this genus, which are all of great 
size, including in fact some of the largest serpents of North 
America. Some of the species utter a hissing or blowing 
sound. 

5. Pituophis McClellanii, B. & G. 

Zoology, PL V. 

Spec. char. — Head subelliptical. Rostral plate very nar- 
row. Anteorbitals 2 ; postorbitals 4. Dorsal rows 33-35 ; 
the 7 outer rows smooth. Tail-forming 1-9 or 1-10 of total 
length. Postocular vitla brown, and rather broad. Suborbital 
black patch conspicuous ; commissure of labials black. Color 
of body reddish yellow, with a series of 53 blotches from head 
to origin of tail. Blotches of adjoining series, on either side, 
confluent across the light spaces between medial blotches. 
Flanks covered with small blotches, forming 3 or 4 indistinct 
series. Twelve transverse jet-black bars across the tail. Ab- 
domen yellowish, thickly maculated with black patches. 

Syn. — Pituophis McClellani, B. & G. Cat. N. Arner. Rept. 
I, 1853', 68.— Pilot-snake. 

Desc. — Head proportionally large, ovoid, distinct from the 
body. Snout pointed. Occipital plates small. Vertical 
broad, subpentagonal, slightly concave on the sides. Super- 
ciliaries large. Internal postirontals rather narrow, elongated ; 
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external postfrontals quadrilateral, a little broader forwards. 
Prefrontals irregularly quadrangular. Rostral very narrow, 
extending halfway between the prefrontals, convex and raised 
above the surface of the snout. Nostrils in the middle line 
between the nasals, the posterior of which is a little the smaller. 
Loral trapezoidal, proportionally large. Inferior anteorbital 
very small, resting upon the fourth upper labial. Postorbitals 
varying in comparative size. Temporal shields small, re- 
sembling scales. Upper labials 8 ; 6th and 7th the larger. 
Lower labials 12 ; 6th and 7th largest Posterior mental 
shields very small, extending to opposite the junction of the 
7th and 8th lower labials. Scales proportionally small, in 
33-35 rows, the 7 outer ones perfectly smooth and somewhat 
larger than the remaining rows. 

Ground color yellowish brown, with three series of dorsal 
black blotches, 53 in number, from the head to opposite the 
anus, with 12 on the tail, in the shape of transverse bars. 
Those of the medial series the larger, and covering 8 or 9 
rows of scales. On the anterior part of the body they arc 
suhcircular, embracing longitudinally four scales ; posteriorly 
they become shorter by one scale. The light spaces between 
are a little narrower than the blotches themselves for the 
twelve anterior blotches, and wider than the blotches for the 
remaining length of the body. The blotches of the adjoining 
series alternate with those of the medial series, being opposite 
to the light intermediate spaces across which the blotches of 
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colors are brown or black, in quadrate blotches on the back 
and on the sides, separated by lighter intervals; beneath 
usually coarsely blotched with darker. In one species there 
are dark stripes on a light ground. 

6. SCOTOPHIS LAETUS, B. & G. 
Zoology, PI. VI. 

Spec. char. — Similar to 5. confinis, but postfrontals larger. 
Vertical plate longer than broad. Dorsal rows 29. Abdomi- 
nal scutellae 227. Subcaudals 72. Blotches fewer than in 
& confinis. 

Syn. — Scotovhis laetusj B. & G. Cat. N. Amer. Rept. I, 
1853, 78. 

Desc. — This species bears a close resemblance to & «m- 
Jims, and its characters may be best given by comparison 
with the latter. It differs, therefore, in the greater number of 
dorsal rows/29 instead of 25. The whole body and head are 
much stouter. Exterior eight rows smooth, rest slightly cari- 
nated. The vertical is broad before, rather acute behind. 
A probably monstrous feature is seen in the union of the two 

i>ostfrontals, except fur a short distance before, and in the 
oral and postnasal coalescing into one trapezoidal plate. 
Blotches less numerous. A broad vitta across the back part 
of the postfrontals, passing backwards and downwards through 
the eye, and terminating acutely on the posterior upper labial. 
A blotch across the back part of the vertical, ana extending 
through the occipitals on each side to the nape. The spots 
are larger, longitudinal throughout, with occasional excep- 
tions. 

Its affinities to S. vulpinus are close. The vertical, how- 
ever, is narrow, the eyes much larger, dorsal rows 29 instead 
of 25. The blotches on the back are longitudinal, and fewer 
in number. For a complete description of this species it will 
be necessary to procure larger specimens. 

The specimen figured on Plate VI is of natural size. The 
only one caught of this species is 18 inches long. Length of 
tail 3J inches* 
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VI. OPHIBOLUS, B. & G. 

The body is rather thick, and the tail short. The scales 
smooth and lustrous, and disposed in 21 or 23 rows, which 
scarcely overlap. The preanal scutella is entire. A small 
anteorbital plate and two postorbitals. Eyes very small. 

The ground-colors arc black, brown, or red, crossed by 
lighter intervals, generally bordered by black. 

Seven species, besides the two here described, have hith- 
erto been found in North America. 

7. Ophibolus Sayi, B. & G. 

ZOOLOCT, PI. VII. 

Spec. chab. — Black, each scale above with a large circu- 
lar or subcircular white or yellow spot in the centre. Some- 
times only transverse lines of these spots across the back. 

Stn. — Herpctodryas getuliu, Schl. Ess. Pbys. Serp. Part. 

descr. IT, 1837, 198. 
Cormella Sayi, Holbr. (non Schl.) N. Amer. Herp. Ill, 

1842, 99. PI. xxii. 
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end. Dorsal rows 21, exterior rather larger, and diminishing 
almost imperceptibly to the back, although all the scales in a 
single oblique row are of very nearly the same shape and 
size* 

The scales on the back and sides are lustrous black, each 
one with a central elliptical or subcircular spot of ivory-white, 
which on the sides occupy nearly the whole of the scale, but 
are smaller towards the oack, where they involve one-half to 
one-third of the length. Beneath yellowish white, with broad 
distinct blotches of black, more numerous posteriorly. Skin 
between the scales brown. The plates on the top and sides 
of the head have each a yellowish blotch ; the labials are 
yellow, with black at their junction. 

Other specimens agree except in having bright yellow in- 
stead of white as described; the spots, too, arc rather smaller, 
and manifest a slight tendency to aggregation on adjacent 
scales so as to form transverse bands. This is seen more 
decidedly where the back is crossed by about 70 short dotted 
yellow lines; the 56th opposite the anus. The scales be- 
tween have very obsolete spots of lighter, scarcely discernible. 
The sides are yellow, with black spots corresponding to the 
dorsal lines ; indeed, there may be indistinctly discerned two 
or three lateral series of alternating blotches. 

In larger specimens from the West, this tendency in the 
spots to aggregation is still more distinct. The back is 
crossed by these dotted lines of the number and relation indi- 
cated, at intervals of four or five scales; the spots on the 
intervening space being obsolete. These lines bifurcate at 
about the 9th outer row, the branches connecting with those 
contiguous, so as to form hexagons ; and these extending to- 
wards the abdomen again, decussate on about the third outer 
row, thus enclosing two series of square, dark spots on each 
side. These lateral markings are, however, not very dis- 
cernible, owing to the confusion produced by the greater 
number of yellow spots. On the edge of the abdomen are 
dark blotches, one opposite each dorsal dark space, the cen- 
tres of the scutellae being likewise blotched, but so as rather 
to alternate with those just mentioned. 

The specimen represented on Plate VII was caught the 16th 
of May, between Cache creek and Red river. Total length 
33£ inches; tail 3 J inches; abdominal scutellae 224; subcau- 
dals49. 
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8. OPHIBOLOS GENTIL1S, B. & G. 
Zoology, PI. VIM. 

Spec. chab. — Muzzle more convex and acute than in O. 
doluUut. Body red, encircled by about 25 pairs of broad 
black rings enclosing a white ring: the white mottled with 
black on the sides. Black rings broader than in O. doliatus. 
Upper part of head entirely black. 

*Stn. — Ophiboltu gentilw, B. & G. Cat. N. Amer. Rent. I, 
1853,90. 

Desc. — Ground color deep-red, encircled by 25 pairs of 
black rings, the 21st opposite the anus, each pair enclosing a 
third ring of white, the latter becoming yellowish by immer- 
sion in alcohol. The black rings are conspicuously broader 
above, the three crossing eight scales on the vertebral row 
anteriorly, and towards the anus about five. Anteriorly the 
intervals between successive pairs consist of about five scales, 
posteriorly only of two or three, thus diminishing considera- 
bly. The black rings contract as they descend, those of each 
pair receding slightly from each other, so as to cause the 
yellow portion to expand about one scale. The black rings 
are contiguous on the abdomen, those of contiguous pairs (not 
of the same pair) sometimes with their intervening spaces 
black. The scales in the white rinirs are always more or less 
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VII. MASTICOPHIS, B. & G. 

The prominent feature of this genus consists in a very slen- 
der and elongated tail, forming one-third or one-fourth of the 
length. It bears a close relationship to the black snakes, 
(Bascanion,) from which it differs chiefly in the structure of 
the plates on the upper jaw. The scales are smooth and dis- 
posed in fifteen or seventeen dorsal rows. The preanal scu- 
tella is divided. The vertical plate is long and narrow. There 
are two anteorbitals and two postorbitals, these resting against 
the fifth labial. 

9. Masticophis flavigularis, B. &. G. 

Spec. char. — Light dull yellow, tinged with brown above. 
Beneath two longitudinal series of blotches distinct anteriorly. 
In alcohol, and especially when the epidermis is removed, the 
whole animal appears of a soiled white. 

Syn. — Psammophis flavigularis, Hallow., Proc. Acad. Nat. 

Sc. Philad. VI, 1852, 178. 
Masticophis flavigularis, B. & G. Cat. N. Amer. Rept. I, 

1853, 99. 

Desc — Size very large. Vertical plate broad before, taper- 
ing to the middle, where it is about half as wide as anteriorly, 
thence it runs nearly pandlel. Vertical rather shorter than 
occipitals. Greatest breadth across supcrciliaries less than 
halftbc length of the portion covered by plates. Occipitals 
moderate. Centre of eye considerably anterior to the cen- 
tre of commissure, over the junction of the 4th and 5th labials. 
Labials 8 above, increasing in size to the 5th, which is elon- 
gated vertically, the 7th elongate and largest. The 5th forms 
part of the inferior and posterior wall of the orbit, as in all the 
species of the genus, resting above against the lower postor- 
bital, with which the 6th labial is not in contact. Dorsal 
scales broader than in Bascanion constrictor, their sides per- 
fectly straight, slightly truncate, with the corners rounded. 
Exterior row largest, rest gradually diminishing. Scales on 
the tail widely truncate. 

The general color, both above and below, may be described 
as a dull straw-yellow, tinged with light olivaceous brown 
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above. This latter tint exists in the form of a shading on the 
centres and towards the tips of the scales, leaving the bases 

Sellowish. The proportion of brown increases towards the 
ack, and in older specimens sometimes suppresses the yel- 
low. Id all instances a darker shade is seen towards the tip 
of each scale. The skin between the scales is yellowish. 
The scutellfe anteriorly exhibit each two rather large brown- 
ish blotches, one on each side of the median line, 'constituting 
two rows on the abdomen, which fade out posteriorly. Some- 
times the series are not discernible, the blotches spreading so 
as to constitute a dark shade to the margins and exterior edges 
of the scutellas. The posterior portions of the plates under 
and on the sides of the head are similarly blotched ; the same 
tendency being observable on the posterior edges of the plates 
on the top of the head, by the deeper shade of the olivaceous 
brown there prevalent. Anteorbitals yellow. One specimen 
was procured 57$ inches long. Abdominal scutelke 191x2. 
The tip of the tail is missing. 

In smaller specimens the blotching beneath is rather more 
decided. In addition to the colors described, the back is 
crossed by indistinct bars of darker, eight or nine scales wide 
and half a scale long. This color is also seen on the skin 
between the scales under the dark bars, where the bases of 
the scales themselves are darker, instead of light. There is 
a tendency towards stripes on the side : first one of light 
brown, on the rata: G^ge of the abdomen; then an interrupted 
yellow on--- ;n ;h.' iiim ■! iuii "!' i\ir .-j1 »■- 1> njji :#.-iJ .- ■ ■ n i ■ ■ 1 h i ■ ;nul nut'T 
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VIII. LEPTOPHIS, Bell. 

The body is elongated and very slender, the tail forming 
more than the third of the entire length. The scales are dis- 
posed in 17 dorsal rows and keeled, except the two outer 
rows, which are smooth. The nostril is situated in the mid- 
dle of a single plate. The eyes are large. The preanal 
scutella is bifid or divided. The color uniformly green. 

10. Leptophis majalis, B. & 6. 

Zoology, PL IX. 

Spec char. — Reddish green above, yellowish white be- 
neath. Body proportionally stouter and tail shorter than 
in L. astivus. Snout and whole head, including vertical, 
longer than in latter species. Dorsal scales in 17 rows. 

Syn. — Leptophis majalis, B. & G. Cat. N. Amer. Rept I, 
1853, 107. 

Desc. — Head more pointed f broader on the temporal re- 
gion, and more tapering on the snout than in L. astivus. Ver- 
tical plate subhexagonal, broader, and postfrontals propor- 
tionally larger in comparison with the prefrontals, than in L. 
astivus. Occipitals maintaining more their width posteriorly, 
obtuse-angled behind. Nasal more elongated ; loral smaller, 
and longer than high. Two large temporal shields and a few 
small ones behind. Scales strongly carinated, except the 
outer row, which is perfectly smooth, and the second row, 
which is but slightly carinated. The scales of both of these 
rows are broader than the rest. 

Total length, 28 £ inches ; length of tail, 9f inches. Abdo- 
minal scutellae, 163x1; subcaudal, 111. The specimen 
figured on Plate IX w r as caught on the 13th of July at the 
head of Cache creek, near old Wichita village. 

LIZARDS. 

Six species of saurians, or lizards, belonging to six different 
genera, were collected during the exploration of Red river. 
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One of them has proved to be new to science ; two were re- 
cently described for the first time, whilst the three others have 
been long known to herpetologists. 



L PHRYNOSOMA, Wiegm. 

This genus, including the so-called horned toads or horned 
frogs, more properly homed lizards, is recognisable by a de- 
pressed, broad, and subelliptical body, covered above with 
irregular scales, the majority very small, others quite large, 
pyramidal, raised above the surface of the skin, and scattered 
all over the back, sides, and tail. The head is subtriangular 
and provided with powerful spines or horns, giving to it 
rather a formidable appearance, although all the species of 
this genus are perfectly inoffensive. There are external 
auditive appertures as in most of the" lizard tribe. 

In a monograph of the genus appended to Stansbury's Ex- 
ploration of the Valley of the Great Salt Lake of Utah, six 
species are described as indigenous to North America ; ano- 
ther has since been added to the list. The single species col- 
lected is the most abundant of the genus. 
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Stn. — Phrynosoma cornutum, Gray, Syn. Rept. in Griff. Anim. 
Kingd. IX, 1831, 45. Holbr. N. Amer. Herp. II, 1842, 87. 
PI. xi. — Girard in Stansbury's Expl. Val. Great Salt Lake, 
1852, 360. Pi. viii, fig, 1—6. 

Agama cornttta, Harl. Med. and Phys. Res. 1835, 141. Plate, 
figs. 1 and 2. 

Phrynosoma Harlani, Wiegm. Herp. Mex. 1834, 54. — Dum. 
and Bibr. Erp. gen. IV, 1837, 314. 

Obs. — The color of this species has been well described 
by Dr. Holbrook. We may add that the ground-color above 
in some individuals is of a variable shade of ferruginous red — 
a tint sometimes seen on the inferior surface of the body. The 
belly is either unicolor, or else spotted as in P. orbiculare. Nu- 
merous specimens of this species were collected during the 
exploration of Red river ; some on the prairie between Camps 
2 and 3 ; others between Camps 6 and 7, and at Camp 7 
also , others still on the south fork of Red river, and several 
other localities. 



II. CROTAPHYTUS, Holbr. 

Noticed for the first time during Major Long's expedition. 
The type of this genus was briefly described by Say in the 
second volume of Long's Narrative, and there called Agama 
coBaris, in allusion to the very striking feature of bearing a 
double black sub-crescentic band on the sides of the neck. 
The genus Crotaphytus was first established by Dr. Holbrook, 
and is characterized by the presence of small, polygonal plates 
on the whole surface of the head. The odd occipital plate 
itself is inconspicuous ; the auditive apertures are very broad- 
ly open. Teeth are found on the jaws and palate. There is 
a fold of the skin under the throat ; the head is large and sub- 
triangular ; the body covered with minute scales ; and the tail 
very long and tapering. Femoral pores present. 

This genus now includes four North American species ; three 
we have lately described under the names of C Wislizenii, 
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from New Mexico, C Gambdii, from California, and C. dor- 
salit, from the desert of Colorado; the fourth is the following: 

2. CrOTAFHYTCS COLLARIS, Holbr. 

Spec- chak. — Tail conical, very long and tapering ; head 
large, sub-triangular, rounded at the snout; two subcrescentic 
black bars, margined with white on each side of the neck ; the 
largest extends from the origin of the fore-legs to near the 
dorsal line ; the second of these black bars is smaller, and sit- 
uated between the latter and the head. 

Syn. — Crotavhytiu collaris, Holbr. N. Amer. Herp. II, 1842. 
79. PL x. 

Agama collaru, Say, in Long's Exp. Rocky Mts. II, 1823, 
252.— Harl. Med. and Phys. Res. 1835, 142. 

Obs. — The specimens on hand exhibit several varieties of 
coloration worthy of being noticed : thus two specimens from 
Gypsum Bluffs, on Red river — a rocky locality present a 
green ground-color above, with large blue patches and bright 
yellow sjiots ', underneath light-green, almost uniform, except 
under the head, which is deeper and provided with blue, irre- 
gularly enlongatcd spots ; another specimen from the same. 
locality has brown as the predominating tint. Light-brown 
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m. HOLBROOKIA, Girard. 

The genus Holbrookia bears a striking resemblance to the 
one just described ; it has the same general form, the same 
sub-triangular head, covered with small polygonal plates, a 
fold under the throat, small scales on the back, and femoral 
pores. The tail is perhaps smaller in proportion to the size 
of the body. The absence of an external auditive aperture 
will, however, at once characterize it gencrically from all its 
allies. The absence of teeth on the palatine bones is another 
organic character by which the genus Holbrookia can be dis- 
tinguished from Crotaphytus. From Homalosaurus it differs 
only by the absence of an external auditive aperture. 

The species upon which the genus was originally based is 
the one collected by the expedition. 

Three other species were found in Texas, and described 
by us under the names of H. ajfinis, propinqua, and texana, (see 
Proceedings of the Academy of Natural Sciences of Philadel- 
phia, August, 1852.) 

3. Holbrookia maculata, Girard. 

Spec. char. — Above light-brown, with two dorsal series 
of irregularly crescent-shaped black spots convex posteriorly, 
and provided with an olivaceous margin ; flanks with small 
crowded yellowish or reddish spots ; two, occasionally three, 
deep-bluish black spots on the sides of the abdomen ; be- 
neath unicolor, either of a soiled white or yellow tint ; some- 
times irregular bluish vittoe under the head. 

Syn. — Holbrookia maculata, Girard, Proc. Amer. Assoc. Adv. 
of Sc IV, (1850,) 1851, 210 ; and in Stansbury's Expl. 
Valley of Great Salt Lake, 1852, 342. Plate vi, fig. 1—3. 

Obs. — A full description, as well as a figure of this species, 
may be found in the Keport of Captain Howard Stansbury on 
the Valley of the Great Salt Lake of Utah ; rendering it un- 
necessary to reproduce either here. 
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Numerous specimens were collected on the Canadian river 
and surrounding localities. 

IV. SCELOPORUS, Wiegm. 

The genus has the general appearance of Holbrookia, but 
is provided with large auditive apertures, large imbricated 
and carinated scales on the back in most instances; and 
smooth scale's on the belly. The subguttural fold of the 
former, however, is not to be seen here and on the surface of 
the head ; the plates, though small, are larger, especially the 
occipital. There are no teeth on the palate. 

Most of the species of this genus are Mexican ; one is com- 
mon in the United States, and known as the brown or fence 
lizard. A second species was discovered by Captain Stans- 
bury in the valley of the Great Salt Lake. Another species 
inhabits the western States, and a fourth is peculiar to Oregon. 

4. SCELOPORUS consobkinds, B. & G. 
Zoolooj, PI. X, Tigs. 5-19. 
— Urniiiul (.■iili.n 1 ;iI»im; brownish, with n. scries 
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snout, which is rather pointed. The superciliary region is 
but slightly raised above the plane of the vertex. The rostral 
plate is subtriangular, very low, and elongated transversely. 
The nostrils arc almost circular, situated in the middle of a 
small plate, separated from the rostral by two small interven- 
ing ones. There are ten or twelve internasal and very small 
1)lates, and nine somewhat larger frontals, the middle one the 
argest. There are two verticals, (or frontals,) the anterior one 
the largest. The occipital is large and pentagonal, surrounded 
by four or six smaller plates, two anterior of medium size, 
contiguous to the postvertical, two lateral, larger and triangu- 
lar, exteriorly to which two smaller ones may be observed. 
There are three or four subhcxngonal, transversely elongated, 
plates on the superciliary region, surrounded internally by 
one row and externally by two rows of minute plates. The 
superciliary edge is formed by live sharp and imbricated thin 
plates; it is continued in ihe shape of a ridge to the nostril by 
means of two sharply-keeled plates. The suborbitals are two 
in number, the posterior one much the longest. There is a 
small lornl. 

The plates which line the jaws are subquadrangular, very 
narrow and elongated, four above and five below, the latter 
considerably larger. Above the series of plates of the upper 
jaw, and between the suborbitals, two series of small and ir- 
regular plates may be observed. Four or live inframaxillary 
plates constitute a series on each side of the lower surface of 
the head, joined anteriorly by the subpentagonal symphysal 
plate. Between the inframaxillary scries and. the series lining 
, the lower jaw exists a series of four or five elongated ana 
small plates. 

The auditive aperture, which is proportionally large, is oval, 
and almost vertical in its longest diameter. At its anterior 
margin may be seen two or three scales, larger 4 and more 
pointed than those on the temporal region. Behind the audi- 
tive aperture, arid situated obliquely on the neck, is a slight 
fold of the skin. 

The neck is somewhat contracted, the body slender and 
depressed, with the back, however, slightly arched, and the 
belly flat. The tail, as already mentioned, is quite long and 
slender, depressed at its base, and hence conical towards the 
tip: 

The fore-legs, when stretched backwards along the sides, 
extend nearly to the groin, while the hind-legs, when brought 
forward, reach almost to the car. 
15 



226 Appfiirorx f. — hkptojjs. 

The scales are imbricated and keeled on ihe back and 
Sides. Their general shape is that of a lozenge, terminated 
posteriorly by an acute spine. There are ten longitudinal 
rows along the back, with five on each side, which are some- 
what oblique, and smaller. Underneath, the scales are 
smooth, posteriorly tricuspid on the belly, whilst under the 
head and throat they have but two posterior spines. The 
scales below as well as above the fore-legs are keeled. 
Those on the upper part of the hind-legs are also keeled, 
whilst on the thighs they are smooth. The fingers and toes 
are surrounded with carinated scales to their very tips. 

The femoral pores, thirteen or fourteen in number on each 
side, are conspicuous and situated in the middle of one single 
small plate. 

The black spots in the series along the back are compara- 
tively small, and separated from each other by a space greater 
than their diameters. The yellow stripe extends from the 
origin of the neck to beyond the anus, the black from above 
the shoulder to the groin. The blue patch is elongated and 
narrow, terminated posteriorly by a black stripe which runs 
lor a little distance along the thigh. There is an elongated 
black spot on the shoulder. 

One specimen was collected on the 6th of June. 

Plate A, fig. 5, represents the species in profile and of the 
natural size. 

Fig. C. The side of the head enlarged, to show more dis- 
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tapering tail. The body above is covered with minutely 
crowded scales ; whilst on the belly there are eight longitudi- 
nal rows of subquadrangular, transversely elongated plates, 
or scutelUe. On the tail the scales are quite large and very 
conspicuous, strongly carinated and constituting circular rows 
or whorls. 

The explorations of the last few years in Texas and New 
Mexico have brought to light several other species of tke 
genus Cncmidophorus, all provided with eight longitudinal 
rows of abdominal scutellae. These are C. gracilis, from the 
desert of the Colorado ; C. per plexus, from the upper valley of 
the Rio Grande ; C gularis, C Grahamu, and C. marmoratuty 
from different localities in Texas. 

The; discovery of C gularis in Arkansas is an interesting 
fact in regard to its geographical distribution 

5. Cnemidopuorus gularis, B. & G. 

Zoology, PL X, fig. 1 — 4. 

Spec. char. — Ground color brownish, with six longitudinal 
stripes, green or yellow ; beneath yellowish white, unicolor. 
Scales on the subguttural ibid quite large and conspicuous in 
proportion to those in other species. 

Syn. — Cncmidophorus gularii, B. & G. Proc. Acad. Nat 
Sci., Philad., vi, 1852, ]28. 

Desc. — This species is very closely allied to C sexlineatus, 
having, like the latter, six longitudinal stripes, three on oach 
side of the l>ody, running from head to some distance along 
the tail. It has, also, the same general form ; but on a close 
comparison it will soon be observed that the body is propor- 
tionally shorter, the limbs more developed, whilst the scales 
on the back appear to be actually larger. The head is pro- 
portionally smaller and narrower. But the most striking or- 
ganic character consists in the presence of somewhat large 
and conspicuous scales on the margin of the subguttural fold 
of the skin. The following indications of color are derived 
from the notes of the expedition : The upper surface of the 
head is reddish brown ; three longitudinal yellow or greenish 
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stripes extending from the head to the origin of the tail ; the 
middle stripe on each side may be followed on the tail to a 
considerable distance. The dorsal space between the two 
' uppermost stripes on each side is brown, or reddish brown, 
like the head above. The space between the uppermost and 
middle stripes is of a deep black, and extends from the upper 
angle of the orbit down to a certain distance along the tail. 
The space between the middle and lower stripes, and between 
the latter and the abdominal scutelkc, is green or greenish 
brown. The legs are brownish red, and the belly while or 
bluish white. The tail underneath is yellowish red ; above, 
brownish, or reddish brown. 

Specimens were collected on the 5th and 6th of June. 

Plate X, fig. 1, represents Cnemidopkorvs gvlaris of natural 
size. 

fig. 2. Head seen from above, to exhibit the plates. 

Fig. 3 shows the scales on the subguttural fold and the hand 
from beneath, as well as the submaxillary plates. 

Fig 4 represents the femoral pores, the preanal plates, and 
also the plates at the inferior surface of ibe hind legs, and the 
lower surface of the feet. 



VI. LYGOSOMA, Gray. 
This genus includes small scincoid lizards, the nostrils of 
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Syn. — Scincus lateralis, Say, in Long's Exp. Rock. Mts. II, 
1823, 324.— Harl. Jour. Acad. Nat. Sc, V, 1827, 221, 
and VI, 1829, 12.— Holbr. N. Amer. Herp., first ed., I, 
1836,71. PI. viii. 

Scincus unicolor, Harl. Journ. Acad. Nat. Sc. Philad., V, i. 
1825, 156. 

T'diqua lateralis, Gray, Syn. Rept., in Griff. Anim. Kingd., 
Cuv. IX, 1831, 70. 

Lygosoma lateralis, Dutn. and B., Erp. gen. V, 1839, 719. 
Holb. N. Amer. Herp, second ed., II, 1842, 133. PL xix. 

This small and graceful species appears to be spread over 
a large portion of the United States. It is always met with 
running on the surface of the ground in forests, among dead 
leaves, never ascending either trees or shrubs like many other 
lizards. 

The body is sub-quadrangular, the head continuous with it, 
and, like it, flattened above. The tail is sub-circular, tapering 
into a point. The plates of the head correspond with the de- 
scriptions which we have before us, except that the fronto- 
nasals arc not contiguous, but separated by a small odd plate 
directly in advance of the vertical, (sometimes called frontal.) 
But this peculiarity of structure is not indicative of any spe- 
cific difference. 

The auditive apertures are large, circular, and their margin 
simple. The fore-legs, when extended forward, reach the eye. 
The hind-legs are a little longer and stouter than the fore-legs. 
The scales are perfectly smooth, uniform above and below, 
and disposed in thirty longitudinal rows around the body. 
The two middle preanal scutellae considerably larger. 

One specimen was procured near the mouth of Cache 
creek on the 16th of May. 



BATRACHIANS. 

Of this order of reptiles only two species were procured — 
a toad and a frog. 

1. Bufo cognatus, Say. 

Zoology, PI. XI. 

Spec. char. — Greenish brown above, with a lighter yel- 
lowish dorsal line. Patches of blackish-brown, scattered 



oner tiw sides and legs. Beneath unicolor of a dingy yellow. 
Head short, groove on its upper surface, not extending to the 
1 of the eye. 

Say, in Long's Exp. to Rock. Mts. II, 



Syn. — Bvfo cognam 
1823, 190. 



Obs. — It is not without hesitation that we have referred the 
present species to Bufo cognatus ; the description of Bay as 
cited is exceedingly brief, applying almost equally well to 
several allied species. The colors of our specimen vary 
considerably from the B. cognatm as described by Say ; but 
the characters of the groove of the crown agree better. The 
mark of "bead with a groove which hardly extends anteriorly 
to the line of the anterior cantlius of the eye," although not 
strictly in accordance with our species, may, with some al- 
lowance, be made to answer to it. It is much to be regretted 
that the original specimen of Say was destroyed in the con- 
flagration of the Philadelphia Museum, and thus all hopes of 
identification are lost. If, however, further explorations in 
Arkansas should yield many additional specimens, all differing 
as much as the present from Say's description, it will become 
necessary to assign a new name to it, especially if the true B. 

T'tius be at the same time detected. 
sscriftion. — The head is very short, the snout obtuse 
and truncate, with the nostrils subterminal. Upper service of 
head grooved; groove su belli plica 1 and short, not extending 
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still of the metatarsus, is a small knob-like tubercle. The 
body is thickly covered with papillae, with some large ones 
more conspicuous along the sides of the back ; on the flanks; 
they are smaller, similar to those of the intervening spaces on 
the back; on the abdomen the papillae are smaller still; upper 
part of hands and feet minutely granulated. The snout alone 
is smooth. 

The dark patches scattered over the upper part of the ani- 
mal are margined with a light yellowish line. Sinuating yel- 
lowish lines may be observed on the sides of the belly, or 
flanks and legs. A rather large spot is seen beneath the eye, 
and another in advance and beneath the tympanum near the 
angle of the mouth. 

One specimen procured near the Water-hole between Camps 
6 and 7. 

Plate XI, fig. 1, represents Bvfo cognatus of natural size. 

Fig. 2. The head from above. 

Fig. 3. Left hand seen from below. 

Fig. 4. Right foot from above. 

Fig. 5. Right toot from below. 

2. Rana pipiens, Latr. — Bullfrog. 

Spec. char. — Toes webbed to their extremity, fourth toe 
one-lburth longer than the third and fifth. An elongated tuber- 
cle at the base of the first toe ; sub-articular tubercles of fin- 
gers and toes but slightly developed. Vomerine teeth on two 
rounded and separated elevations situated between the inter- 
nal nostrils. Diameter of tympanum (in the specimen before 
us) greater than the diameter of the eye. 

Syn. — It/ma pipiens, Latr. Hist. Nat. Rept. II, 1802, 153. 
Harl. Amer. Jour. Sc. X, 62. Med. & Phys. Res., 1835, 
101 ; and Jour. Acad. Nat. Sc. Philad. V, 1827, 335. 
Holbr. N. Amer. Herp. IV, 1842, 77. PI. xviii. 

Rana Mugiens, Merr. Tent. Syst. Amph. 1820, 175. Dum. 
& B. Erp. gen. VIII, 1841, 370. 

The bullfrog is quite a common animal in the United States, 
though its northern, westeni, and southern limits are not yet 
accurately known. A large specimen was found in a cold 
spring near the head of the south fork of Cache creek, in the 
Witchita mountains. The upper parts of body and limbs are 
covered with warty eminences, more crowded on the body. 
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These warts are perfectly smooth, like the skin itself. The 
ground-color is greenish brown above, with crowded deep 
brown or blackish spots. Beneath, dull yellow, with clouded 
bluish patches. The lower surface of the feet has the same 
marmorated appearance as the back. The jaws and snout 
are greenish brown, and perfectly smooth. 

The specimen before us is remarkable for the Bize of its 
tympanum, which is much larger than the eye. 
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FISHES. 

BY S. F. BAIRD AND C. GIRARD. 



1. POMOTIS LONGULUS, B. & G. 

ZOOLOGI, PI. XII. 

Spec. char. — General form elongated. Opercular flap 
rather small and entirely black. Twenty-seven to twenty- 
nine rows of scales across the line of greatest depth of body, 
and about thirteen rows on the tail. Fifty-two scales in the 
lateral line. 

Syn. — Pomotis longulus, B. & G. Proc. Acad. Nat. 8c. 
Philad. VI, 1853, 391. 

Description. — The body is very much compressed, and 
more elongated than usual in the genus Pomotis — so much so* 
indeed, as to resemble Grystes even more than Centrarchus. 
The head constitutes a little less than the third of the total 
length, including the caudal fin ; it is subcorneal, with a little 
depression upon the middle of the skull. The eyes are Ian 
and circular, and their diameter is contained five times in tl 
length of the head, measured from the tip of the snout to the 
extremity of the opercular flap. The posterior extremity of 
the maxillary reaches a point opposite the middle of the pupil. 
The cheeks are densely covered with small and imbricated 
scales. The largest scales arc on the opercular apparatus, 
(the preopercular excepted,) where they are also imbricated. 
The opercular is subtriangular ; its upper angles rounded, and 
the posterior one terminated by a membranous and rather 
small flap, entirely black. The subopercular extends along 
the interior edge of the opercular, tapering slightly upwards. 
The intcropercular forms a regular curve immediately be- 
neath the preopercular, and is covered with one row of scales, 
there being a double row of these upon the subopercular. 

The dorsal fin is rather low, especially its spiny portion. 
Its anterior margin is exactly opposite to the opercular Bap. 



334 APFISNBIX F. FISHES. 

There are ten spiny rays and nine soft ones, the last being 
double and the shortest. The first, second, third, fourth, fifth, 
and sixth rays increase gradually in length in the order enu- 
merated ; the eighth is equal to the sixth ; the ninth is the 
longest. They all (the soft rays) bifurcate from their middle, 
and then again subdivide from four-fifths of their length to the 
tip. The caudal fin is subcrescentic posteriorly; its angles 
are rounded; its length contained five times aud a half in that 
of the body and head together. The central rays bifurcate 
three times upon their length. There are seventeen rays in 
alt, with a few rudimentary ones. The anal is well devel- 
oped; its three anterior spiny rays are the shortest, and not 
very conspicuous. The eight remaining ones are soft and 
articulated; similar in structure to those of the dorsal fin. 
The ventrals are inserted behind the base of the pectorals; 
their tip, when bent backwards, reaching the anus, which is 
situated a quarter of an inch in advance of the anterior mar- 
gin of the anal fin. This is subtriangular, posteriorly sub- 
truncated, composed of an anterior spiny ray, and five soft 
and articulated ones, which bifurcate twice. The pectoral 
extends backwards as far as the ventrals. Its rays, fifteen in 
number, are all soft and very slender, bifurcating twice. Only 
thirteen of these rays are well developed. The formula of 
the fins is as follows: 

D X. 9 + 1 ; A HI. S; C 2. 1. 8. 7. 1. 1; V I. 5; P 15. 

The scales are nl" nn-dium sine. Imn.'t'r 1 1 j:jii liii'h. innicatcd 
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Fig. 4. A scale from the sides of the abdomen, below the 
lateral hue. 

Figs. 2 — 4. are magnified twelve times. 

2. POMOTIS BREVICEPS, B. & G. 
Zoology, PI. XIII. 

Spbc. char. — General form short find stout, subelliptical; 
opercular flap very much developed, and directed upwards, 
black with a lighter margin. Twenty-four rows of scales 
across the line of greatest depth, and twelve rows on the 
peduncle of the tail. Thirty-seven scales on the lateral line. 

Syn. — Pomotis breviceps, B. & G. Proc. Acafl. Nat. Sc. 
Phil. VI, 1853, 309. 

Description. — The abbreviated head constitutes two-sev- 
enths of the entire length, the caudal fin included. Middle 
of the cranium slightly depressed. Nostrils nearer to the eye 
than to the tip of the snout. Eyes of medium size and circu- 
lar; their diameter is contained four times only in the length 
of the head from the snout to the base of insertion of the oper- 
cular flap, which is longer than a diameter of the eye. The 
mouth is proportionally small ; the posterior extremity of the 
maxillary not extending as far back as the middle of the pupil. 
The teeth are slender and more conspicuous than in Pomotis 
longulus. Cheeks covered with scales, but slightly smaller 
than those on the opercular apparatus. The opercular bones 
have the same general shape as in Pomotis longulus ; but the 
opercular flap is very much developed, longer than broad, 
and rounded posteriorly. The structure of this flap is some- 
what similar to a fin; slender and simple rays being distinctly 
visible through the membrane. 

The dorsal fin commences in a line above the base of the 
opercular flap. Its spinous portion is almost as elevated as 
the solt one. There are eleven spinous rays, the first and 
second smallest; and ten articulated or soft ones, occupying 
a little more than half the space as the spines. The struc- 
ture of the soft rays and their relative length are much as in 
Pomotis longulus; they bifurcate from the middle of their length, 
and subdivide again upon their extremity. The caudal is 
subcrescentic posteriorly, and its angles rounded. It is com- 
posed of seventeen well developed rays, and a few rudimen- 
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tary ones. The central rays bifurcate three times. The anal 
fin is composed of nine soft rays, one more than in P. longvlut, 
and three spinous ones; the second and third almost equal in 
length. They bifurcate and divide in the same manner as 
the dorsal. The insertion of the ventrals is immediately be- 
hind the base of the pectorals. Their shape is triangular, 
and when bent backwards their lip extends to the anterior 
margin of the anal fin, thus overlapping the anus, which is 
situated as in P. longidvs, about a quarter of an inch in ad- 
vance of the anterior margin of the anal fin. The ventrals 
are composed of one spinous and five articulated rays, which 
bifurcate three times. The insertion of the pectorals is sub- 
crescentic; the tip of these fins reaches about as far back as 
do the ventrals. The rays, fburleen in number, (thirteen of 
them well developed,) are slender and show traces of a bifur- 
cation of the third degree upon their extremity. 

D XI. 10; A IU. 9; C 2. 1.8. 7. 1. 2; V I. 5; P 14. 

The scales are proportionally large, higher than long, sub- 
truncated anteriorly, and rounded posteriorly with minute 
denticulalions. Scales, irregularly disposed, exist on the base 
of the caudal. The largest scales are seen on the middle of 
the Ranks, and the smallest upon the subthoracic f egion. The 
ground-color appears to have been of a uniform reddish 
brown. The opercular flap is deep black, margined with a 
h'ghter line, the hue of which is not preserved. There are 
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3. Leuciscus vigilax, B. & G. # 

Zoology, PI. XIV, figs. 1-4. 

Spec. char. — Subfusiform. Dorsal fin longer than high. 
Sixteen rows of scales across the line of greatest depth, and 
eight on the 1 peduncle of the tail. Thirty-eight to forty scales 
in the lateral line, which runs through the middle of the sides, 
slightly bent downwards on the abdomen. 

Syn. — Ceralichthys vigilax, B. & G. Proc. Acad. Nat. Sc 
Philad. VI, 1853, 391. 

Description. — Body subfusiform, compressed. The head 
forms one-filth of the entire length from tlie snout to the tip 
of the caudal fin ; it is contained three times in the length of 
the body, the caudal fin bein^ about one-fifth of tint entire 
length. The head itself Ins the shape of a truncated cone. 
The eyes are subelliptical ; their longitudinal diameter being 
contained three* times and a half in the length of the sides of 
the head. The mouth is rather small, its angle not extending 
to a point below the anterior rim of the eyes. Tin? opercular 
l>one is conspicuously large, and almost trapezoidal in shape. 
The subopereular and preopcrcular arc comparatively small. 
The isthmus beneath is about three-tenths of an inch wide. 

The dorsal fin is longer than high, and is composed of nine 
rays, bifurcated from about their middle; some of the median 
rays showing another subdivision upon their extiemily. The 
caudal fin is # fbrked; its angles are acute. It contains eigh- 
teen well-developed rays, and several rudimentary ones above 
and below; the central ones bifurcate twice. The base of 
the caudal fin is considerably broader (higher) than the cen- 
tral portion of the peduncle of the tail. The anal fin is situ- 
ated behind the dorsal, is higher than long, suhtrapczoidal, 
and composed of eight bifurcated rays; the central ones sub- 
divided towards their extremity. The ventrals arc inserted 
very little behind the anterior margin of the dorsal; they are 
rather slender, posteriorly rounded, composed of eight bifur- 
cated rays, the middle ones bifurcated towards their extremity; 



*Notk. — Owing to the immature state of the specimens, wo have preferred 
returning this species to the genu* Leuciscus. Although having a strong resem- 
blance to Ceralichthys, as also to Pimephales, in the bluntness of the snout, the 
inferior position of the mouth, and other characters, jet the specimen is almost 
too small to allow a final determination as to its generic character. 
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and when bent backwards the fin does not reach quite to the 
anus, which is situated immediately in advance of the anterior 
margin of the anal fin. The pectorals are slender; when 
bent backwards they do not reach the insertion of the ven- 
trals- They are composed of fourteen bifurcated rays, llie 
central ones subdividing at their last third. Formula : 

D 9; A 8; C 3. 1. 8. 8. 1. 3; V 8; P 14. 

The scales are proportionally large, a little higher than long, 
rounded at both extremities, more iibruptly posteriorly. The 
lateral line runs along the middle of the side, slightly bent 
downwards on the abdomen. 

The ground-color is yellowish brown; a blackish stripe 
composed of crowded dots follows the lateral line on the 
sides- 
One specimen (immature) caught in Otter creek, Arkansas. 

Plate XIV, fig. i, represents Leuciscus vigiiax, size of life. 

Fig- 2. A dorsal scale. 

Fig. 3. A scale from the lateral line. 

Fig. 4. Abdominal scale. 

Figs. 2—4 are enlarged twelve limes. 

4. Leuciscus bubaunus, B. & G. 

ZOOLODT, PI. XIV, figs. 5-8. 

—Compressed. Back arched. Tail slender. 
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The jaws are even, (the figure represents the lower one a little 
too short.) The opercular apparatus is conspicuously devel- 
oped, especially the opercular, which has the shape of an 
elongated quadrangle, slightly concave posteriorly, and slight- 
ly rounded interiorly. The isthmus is quite small. 

The anterior margin of the dorsal fin corresponds to the 
middle of the 1 distance between the snout and the base of the 
caudal fin. It is angular and higher than long, and composed 
of eight rays. The anal has the same length as the dorsal, 
but is not quite as high ; it is composed of nine articulated 
rays and two minute spines at the anterior margin. The 
ventrals when bent backwards reach the anterior margin of 
the anal fin, consequently overlapping the anus situated close 
to the anal fin. They contain eight rays, all soft or articu- 
lated. The pectorals are comparatively small and slender, 
reaching the insertion of the ventrals when brought back- 
wards. Their posterior margin is rounded ; the rays eleven 
in number. In all the fins the ravs are bifurcated, and the 
middle ones subdivided upon their length. Formula : 

D8; All. 9; C 4.1.9.9. 1.3; V8; P 11. 

The scales are large, higher than long, rounded anteriorly, 
subtruncated posteriorly. The lateral line forms a very open 
curve, convex downwards, and nearer to the insertion of the 
ventrals than to the base of dorsal. 

The ground-color is grayish ; the hue is not preserved on 
the specimen. 

Caught, like the preceding, in Otter Creek, Arkansas. 

Fig. 5 represents Leuciscus bubaiinus the size of life, and ap- 
parently quite mature. 

Fig. 6. A dorsal scale. 

Fig. 7. Scale from the lateral line. 

Fig. 8. Abdominal scale. 

Figs. 6-8 are enlarged twelve times. 

5. Leuciscus lutrensis, B. & G. 

Zoology, PI. XIV, figs. 9-12. 

Spec. char. — Subfusiform, compressed. Insertion of ven- 
trals in advance of dorsal. Twelve rows of scales across 
the line of greatest depth ; six rows on the tail. About thirty- 
six in the lateral line, which is bent downwards on ihe abdo- 
men and slightly broken in advance of the anal fin* Dorsal 
and anal fins well developed. 
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Stw. — Leucuau IvirentU, B. & G. Proc. Acad. Nat. 8c 
Philad. VI, 1853, 391. 

Description. — The body is much compressed and subfu- 
siform in general appearance, somewhat tapering from the 
posterior margin of the dorsal and anal fins to the caudal, the 
base of which is broader than the peduncle of the tail. The 
greatest depth is equal to the length of the sides of the head, 
whicli is contained three times and a half in the total length, 
the caudal fin included. The greatest thickness is nearly 
half of the depth. In general aspect it resembles Lcucisau 
kentvekienm oi'Kirtland. The eyes are of medium size, sub- 
circular; their diameter contained four times in the length of 
the sides of the head. The nostrils, situated towards the upper 
surface of the head, are nearer to the eyes than to the tip of 
Uie snout. The posterior extremity of the maxillary docs not 
reach the vertical of the anterior rim of the orbit. 

The upper and posterior margins of the opercular consti- 
tute a uniform curve, whilst the anterior and inferior margins 
are straight, forming a rather acute angle. The subopercu- 
lars and interoperculars are comparatively small. 

The anterior margin of the dorsal fin is situated on the mid- 
dle of the distance between the snout and the base of the 
caudal; the fin itself is quadrangular, higher than long, and 
composed of eight rays, the last double, and the anterior rudi- 
mentary in close contact with the next. The anal is shaped 
somewhat like the dorsal; it has nine perfect rays, and an 




APPENDIX F. FISHES. 241 

teriorly subtruncated. The lateral line is considerably bent 
down on the abdomen, and slightly broken in advance of the 
anal fin. 

The ground-color, as preserved in alcohol, is dull bluish 
brown ; the back is bluish ; the dorsal fin yellowish brown ; 
the caudal, pectorals, and ventrals are reddish. 

Several specimens were caught in Otter creek, Arkansas ; 
the largest of which we have had figured. 

Plate XIV, fig. 9, Leuciscus lutrcnm size of life. 

Fig. 10. A dorsal scale from the middle of the region be- 
tween the dorsal fin and the lateral line. 

Fig. 11. A scale of the lateral line taken beneath the dor- 
sal fin. 

Fig. 12. An abdominal scale taken beneath the lateral line, 
half way between the latter and the line of the belly. 

16 



SHELLS. 

BT PROFESSOR C. B. ADAMS. 



Amherst, Massachusetts, 

Dtcentber 1, 1862. 
Dear Bib : I transmit herewith a list of the shells which 
were collected in Texas and upon Ked river by Captain 
Marcy ; 

And have the honor to remain your obedient servant, 

C. B. ADAMS. 
President Hitchcock. 
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4. Unio anodontoidks, Lea. 

7 specimens were taken in Otter creek July 13th ; one of 
them is 5 inches long, 2 to 3 inches high, and 1.6 inch wide. 

5. Unio parvus, Barnes. 

2 J specimens were taken in Otter creek July 13th. 

6. Unio hydianus, Lea. 

2 specimens were taken near Fort Washita July 31st. 

7. Unio ljbvtssimus, Lea. ♦ 

The specimen is for this species remarkably thick; the 
nacre is deeply colored with reddish purple, and there are 
some fine radiating striae behind the umboncs. No label, but 
may have been taken in Otter creek, since it was in the same 
parcel with the next species. 

8. Unio gracilis, Barnes. 

Several specimens were taken in Otter creek July 13th, 
and some July 15th, probably in a branch of Cache creek, a 
few miles west of Otter creek. 

9. Cyclas distort a, Prime. 

4£ specimens were taken in Otter creek July 13th. 

GASTEROPODA. 

10. Bulimus liquabilis, Reeve. 

4 specimens (dead) were taken in Otter creek July 13th. 
This is the only terrestrial species in the collection. 

11. Phtsa ancillaria, Say. 

3 specimens were taken in Otter creek July 13th. They 
fere more shouldered than is usual, but not so much as the 
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variety figured by Professor Haldeman, Monog. Physa, pi. 3, 
fig. 5. 

12. Physa hetbrostropha, Say. 
12 specimens were taken in Otter creek July 13th. 
13. Lymnjba caperata, Say. 

2 specimens were taken May 16th, one day from Cache 
creek. 

14. Planobbis lentus, Say. • 

Several specimens were taken with the preceding ; also in 
Otter creek, 5uly 13ih. 

Geographical distribution. 

Hob. 3, 11, 12, and 13 occur also through the western and 
eastern States. No. 8 has its northeastern limit in Lake 
Champlain. Although Ohio specimens of this species are 
easily distinguished from those of Lake Champlain, it is re- 
markable that these Texan shells cannot be distinguished 
from them. Nos. 5, 6, and 14 are southern specie3. No. 10 
has hitherto been known only as a Texan shell. The re- 
mainder arc western and soutlmm iwaw 
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3. Unio siliquoideus, Barnes. 

Found in a small creek between Fort Arbuckle and Fort 
Washita. 



4. Unio LjEvissimus, Lea. 

A few detached valves of this species were found on the 
banks of Otter creek. 



5. Anodonta imbecilis, Say. 

Abundant and very beautiful, in Beaver creek; more spar- 
ingly in a small creek between Fort Arbuckle and Fort 
Washita. 

6. Planorbis trivolvis, Say. 

Abundant in many of the streams from Fort Belknap to the 
sources of Red river. 



7. Physa gyrina, Say. 
Beaver creek, Choctaw Nation. 

8. Succinea avara, Say. 
Otter creek, Choctaw Nation. 

9. Cyclas partumeia, Say. 
Otter and Beaver creek. 

10. BULIMUS DE ALB ATA, Say. 

Texas. 
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ORTHOPTEROUS INSECTS. 

BT CHARLES GIRARD. 



I. DAIHINIA, Hald. 

Gen. char. — Body rather short, concave above, without 
any traces of wings; provided with short and robust limbs; 
second and third joints of tarsi, equal; antennae long and fili- 
form. A row of spines upon the under surface of the femora, 
more conspicuous in males than in females. 

Syn. — Daihinia, Hald. Proc. Amer. Assoc. Adv. Sc. II, 
1850,346. 

Obs. — The general aspect of this genus is that of Phalan- 
gopsit, from, which it differs by having "shorter antennae, 
shorter and more robust limbs." It approximates to Steno- 
pelmatus by the structure of its tarsi, in which the second and 
third joints are equal. 
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Description. — The fact that in this species the tibi® are 
shorter than the femora, contributes somewhat to impress 
upon it more strongly that character of the genus which con- 
sists in being provided with shorter limbs than in Phalangopm. 
The surface of the body is generally smooth, but posteriorly, 
and particularly in the male, there are minute short spines, 
which give to that region a granulated appearance; these 
minute spines are especially crowded upon the margin of tbe 
segments or articulations. The femora are provided with 
spines above and below, stronger below, and more so in the 
male. The tibial spines are very much developed on the an- 
terior and posterior tibiae, much less on the medial ones; 
anteriorly they occupy the outer edge of the limbs, and an- 
swer fossorial purposes ; posteriorly they constitute two rows, 
directed horizontally backwards, inclining a little downwards, 
the inner row being the strongest. The anterior and poste- 
rior tarsi are trimerous ; the medial ones being tetramerous. 
The ovipositor is comparatively small ; its length being less 
than the half of the length of the body, and provided beneath 
and towards the tip with from eight to ten small spines. 

The ground-color is chesnut-brown, mottled above with 
lighter shades. The antennae and spines are blackish. 

Specimens were collected at the Camp No. 7, recorded as 
"yellowish-brown;" others on June 5th and 6th, said to be 
" yellowish-red." 

Plate XV, fig. 9, represents the male Daihinia brcvipes size 
of life. 

Fig. 10 is the female, also the size of life. 

Fig. 11, front view of the head of the female. 

Fig. 12, a tarsus from above. 

Fig. 13, a tarsus from below. 

II. ANABRUS, Hald. 

Gen. Char. — Body sub-cylindrical, thickest in the middle ; 
without wings ; antennae almost as long as the body, and fili- 
form ; pronotum selliform, extending over the basal articula- 
tion of the abdomen, and concealing rudimentary elytra; 
ovipositor elongated, nearly straight, sword-shaped; tarsi 
broad, soles concave ; third articulation cordate. 

8yn. — Anabrut, Hald. in Stansb. Expl. Vail. 6. Salt Lake, 
1852, App. C. 370. 
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Oaa. — The general appearance of the genus Anabnu re- 
minds us strongly of Phalangopm proper, from which it is dis- 
tinguished by its movable and selliiorm pronotum and the 
length and shape of the ovipositor. The general proportions 
of the body and limbs are more elongated than in Phalaagop- 
tit. The structure of the tarsi, which is not apparent upon a 
first glance, affords other differences not less important, be- 
tween Anabnu and Pkalangoptit, when studied compara- 
tively. 

2. Anabbub raldbmanii, Girard. 

Zooloot, PI. XV, figi. 5-8. 

Spec. char. — Antenna? long and fillifbrm, reaching pos- 
teriorly the base of the ovipositor; pronotum short, broad; 
femora smooth. Yellowish ; feet and ovipositor reddish pur- 

Ele. Posterior margin of pronotum black, with two parallel 
lack bonds on the posterior third of its length. 

Description. — The abdomen above exhibits ten segments 
or articulations ; the anterior or basal one being, as stated 
above, covered by the posterior prolongation of the pronotum. 
Beneath there are seven sub-quadrangular plates, situated 
opposite to the seven middle upper segments. The posterior 
segments enclose another piece bearing two spine-like ab- 
dominal appendages— one on each side. The * 
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each side of the dorsal line, upon the posterior third of the 
pronotum. The posterior portion of the upper abdominal 
segments is occasionally of a deep-brown hue. 

This species differs from Anabrus simplex, Hald., by a pro- 
portionally much shorter pronotum. 

One specimen, caught June 27th, is recorded as " green 
and white." 

Plate XV, fig. 5, represents Anabrus haldemanii in a profile 
view and of the size of life. • 

Fig. 6 is a front view of the head. 

Fig. 7, a tarsus from above. 

Fig. 8, a tarsus from below. 

III. BRACHYPEPLUS, Charp. 

Gen. char. — Body acrydoid ; elytra and wings rudimen- 
tary; antenna? rather short; pronotum tricarinated ; surface 
between the carinas granulated. Second joint of tarsi very 
short ; first and third elongated ; last one terminating by two 
curved claws, between which is situated a subcircular fleshy 
disk. 

Syn. — Brachypeplus, Charp. Orth. descr. et pict. Fasc. IX, 
1843, Tab. li. 

Obs. — This genus, established by Toussaint de Charpen- 
tier in his Orthoptera descripta et picta, was not characterized, 
owing, perhaps, to the fact that one species only was known 
and described by him under the name of B. virescens, said to 
inhabit " Mexico." It may easily be distinguished from the 
one we shall describe by its much shorter antennae and slen- 
derer tarsi ; also by its color, which is deep-green, with a few 
brown spots on the pronotum, and a double series of these 
along the upper part of the abdomen. 

3. Brachypealus magnus, Girard. 

Zoology, PI. XV, fig. 1-4. 

Spec. char. — Reddish brown ; elytra dotted with black ; 
antennas bluish brown ; femora and tibiae reddish ; tarsi pur- 
plish ; spines black towards tip ; femora sub fusiform ; a car 
rina along the upper and middle region of the abdomen. 
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Description. — The pronotum is one-third of the length of 
the abdomen, overlapping posteriorly the anterior abdominal 
segment entirely ana half of the second. The entire number 
of abdominal segments or articulations is eleven, carinated 
upon their medial line, and continuing the medial carina of 
toe pronotum all along the middle region of the abdomen 
above. Antennae a little longer than the pronotum, and com- 
posed of about twenty short joints. The tibia; are shorter 
than the femora, and* provided, the two anterior pairs inter- 
nally, and the posterior pair externally, with two rows of 
spines, the inner row the strongest. The femora are sub- 
fusiform ; the posterior ones a Tittle broader than thick, but 
never as much compressed as in".B. virescena, in which these 
organs- present sharp edges. The tarsi are all tetramerous : 
the first article is the stoutest and the longest, the second being 
quite short; the third is more slender, and the fourth the 
smallest, terminating into two curved spines or claws, be- 
tween which is a subcircular fleshy disk. The rudimentary 
elytra are subovoidal, not extending backwards to the poste- 
rior margin of the third abdominal segment. 

The ground-color, as preserved upon specimens in alco- 
hol, is yellowish brown ; black dots and spots are scattered 
over the rudimentary elytra. The antenna; are bluish brown; 
the femora and tibiae reddish, and the tarsi purplish, whilst the 
spines are black. 

This species differs from B- virescem by its proportionally 
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ARACHNIDIANS. 

BY CHARLES GIR^RD. 

I. ARANEID.fi. 

1. Mygale HENTzn, Girard. 

Zoology, PI. XVI, 1-3. 

Spec. char. — Blackish brown ; densely studded with hairs* 
Cephalothorax subcircular, with a median and transversely 
elliptical infundibulum upon its posterior half, whence shallow 
grooves radiate towards the periphery. Abdomen ovoid* 
Palpi composed of five joints besides the maxillae, a hook in 
the male. Legs six jointed. 

Description. — This species is one of the largest of the 
genus hitherto found within the limits of the United States. 
The specimen figured, however, is much below the usual size. 
The cephalothorax is subcircular in shape, a little broader in 
the male than in the female. The eyes are disposed as in 
fig. 3, on a little eminence near the anterior margin, and upon 
the midial line. On the posterior half of the same region, on 
a line with the eyes, is a traverse infundibulum, sometimes 
subcrescentic, convex posteriorly. Shallow and sometimes 
irregular grooves radiate from that centre towards the margin 
of the cephalothorax The abdomen is ovoid; considerably 
larger in the female than in the male. The labrum is quite 
small. The chelicerae are robust, regularly arched, termina- 
ted by a rather slender hook, similarly curved, and movable 
upon the chelicerae. The palpi are six-jointed ; the basal joint, 
functioning as maxilla, is robust, and not otherwise distin- 
guished from the following, except that it is provided along 
its inner margin with a brush-like series of hairs. The second 
joint is very short; .the third is the longest; the fourth is a 
little larger than the second ; the fifth a little shorter than the 
third ; the fourth shorter than the fifth ; the sixth is the size of 
the second, but differently shaped, being rounded at its ex* 
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tremity, nt the interior surface of which exists a hook, very 
stout at the base, tapering into an acute point, curved down- 
wards and outwards. In the female the sixth joint of the 
palpi is as long and of the same shape as the filth, and de- 
prived of the hook. The fourth pair of legs is the longest ; the 
first pair comes next ; the second pair is the smallest. They 
are all six jointed, the first joint short an. I robust. The second 
joint is the longest ; the third the smallest ; the fifth is, after 
the second, the nexlfn length ; then the fourth, and finally the 
sixth. The external pair of fusi, or spinning apparatus, is 
slender, and as usual, three-jointed, the internal pair is very 
small, and not conspicuous- The whole surface of the body 
and legs, above ana below, is densely covered with fine setose 
hairs. The color is uniform blackish brown. 

The Mi/gale kentsii is the large black spider known in the 
Southwest as the tarantula, where its bite is greatly dreaded. 

A female specimen was collected on the 17ili of May, on an 
Open, barren prairie between Camps 2 and 3. Other speci- 
mens of both sexes- were taken on the 28th of Juue, near the 
head of south fork of Red river. 

Plate XVI, fig. 1, represents Mygale hentzU seen from above. 
Fig. 2 is an underview to exhibit the labrum (1,) the maxilla; 
(in,) the chelieerae (c) and the palpi (p,) also to show the fusi 
(f.) Fig. 3 represents the" disposition of the ocelli. 

2. Ltcosa filosa, Girard. 
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radiating from the centre towards the periphery, pretty much 
in the same manner as in the Mygale just described, although 
much less conspicious. There is no central infundibulum, 
which is replaced here by a minute longitudinal furrow about 
a tenth of an inch in length. The abdomen is ovoid, and at 
usual, larger in the female than in the male. 

The cheliceraj are stout, with a very slight downwards in- 
flexion, provided with small protuberances upon the inner 
margin of its anterior extremity, and terminated by a slender 
hook curved inwardly. The labrum is comparatively small, 
whilst the maxillae are stout. The palpi are slender, and 
composed of five joints. The first joint is very small, incon- 
spicuous ; the second is the longest and the most slender of 
all ; the third is somewhat larger than the first, the fourth lar- 
ger than the third, and the fifth larger than the fourth, which 
18 swollen and sub-concave beneath, provided with two min- 
ute hooks inserted upon two tubercles. In the female the 
palpi are slenderer than in the male, and the last joint is simple 
and longer than the third. The legs are long and slender, 
composed of six joints : the hind pair is the longest ; the 
first pair is the next in length ; the third pair is the shortest. 
The third joint is the smallest in the four pairs; the first joint 
is the next in length, arid the stoutest ; the second pair is the 
longest in the three anterior pair ; the fifth comes next, then 
the fourth and sixth. In the posterior pair the fifth joint is 
the longest ; then the second ; then the fourth and sixth. The 
fusi, four in number, are short, intimately grouped, and com- 
posed of a single joint. The whole surface of the body and 
legs, abovfe and below, is densely covered with short hairs. 

The color above is uniform grayish brown. The abdomen, 
cephalothorax, and first joint of legs beneath, are deep black. 
The second, third, and fourth joints are of the color of the up- 
per parts upon their middle, and black near their articulations. 
The fifth and sixth joints are almost entirely black. The ex- 
tremity of the cheliccrac and palpi are black beneath. When 
the hairy covering is removed, the color is a uniform chestnut- 
brown. 

The color may present some variations ; thus in the notes 
of Captain Marcy one is described as having "the back 
brown, belly dirty white, head and legs red." 

One specimen preserved in alcohol exhibits a reddish band 
down the middle of the cephalothorax, and two black vittae, 
one on each side of ths abdomen. The cephalothorax ncahbte 
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is reddish ; and on the abdomen there are two elliptical light 
spots. 

Specimens were collected the 16th of May on the open 
prairie, between camps 1 and 2 ; and on the 19th of June, on 
Canadian river, Arkansas. 

Plate XVI, fig. 4, represents the trophi, showing the labrum 
(I,) the maxiUas (m,) the palpi (p,) and chelicerre (c.) Fig 5 
exhibits the disposition ot the ocelli. 

ii. tarantulidj:. 
Thbltphonds bxcubitob, Girard. 

Zooioqt, PI. XVII, Eg. 1-4. 

Spec. char. — Blackish brown above, deep chestnut be- 
neath; upper surface of body and legs minutely granular; 
beneath smooth, with scattered minute imprinted dots. First 
and second articles of the palpi very granular, remaining ones 
with a few granules and numerous imprinted dots. Caudal 
appendage very much developed, and composed of about fifty . 
joints. 

Description. — There is a very great resemblance between 
this species and T. giganleut.* The only striking difference 
which exists between them is to be found in the structure of 

the palpi and in [he length of the c;uid;il jippondiige. 
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cnlous elevations, upon which are seen three yellowish ocelli 
grouped, as exhibited in fig. 2. 

The chelicerae are robust, but very slightly bent, composed 
of one large joint and a conical, curved, and acute, spine, to 
the inner side of which are attached brushes of quite elongated 
and reddish setae. Palpi long and robust, in the shape of arms, 
and composed of six joints. The first joint is seen only from 
below (fig. 4, a,) and exhibits a subtriangular and flat surface, 
terminated anteriorly by a conical point, The second joint is 
smaller than the first, scarcely to be seen viewed from below, 
bat developed upon its upper surface into a flattened and 
irregular disk, provided upon its anterior margin with five 
conical spines, varying in size : seen in front, (fig. 3, b,) it is 
elevated almost vertically from the horizontal position of the 
first. The third joint is the longest of all, slightly curved, and 
provided inwardly with two minute spines — one above, the 
other below. The fourth joint is somewhat shorter than the 
third, but is much longer than broad, subcylindrical, slightly 
bent, and provided at its inner, anterior, and upper edge witn 
a prominent, conical, and straight spine. The fifth joint is of 
the length of the fourth, but sleuderer, and provided anteriorly 
with a stout and shorter spine. Finally, the sixth joint is a 
subcorneal and spiny processus, moving against the spine of 
the fifth joint, constituting a forceps, and used as such to seise 
prey. The thoracic apj>endages (leet) are long and slender, 
especially the anterior and posterior pairs. The anterior pair 
may be readily distinguished from the three others, in not 
being provided with hooks upon their extremity. Its function 
is rather that of a pair of palpi than that of ambulatoiy organs. 
The first and second joints are short and stout ; the third, 
fourth, and fifth long and slender; the fourth and fifth almost 
equal in length, and longer than the third. Eight small joints, 
together equal in length to the third* terminate these appen- 
dages. The three others are constructed upon the same plan, 
all having nine joints and terminal hooks, generally two in 
number. The first, second, and third joints are similar to 
those of the anterior pair; the third, however, is the longest; 
the fourth is but a little longer though slenderer than the se- 
cond, and slightly curved; the fifth is much slenderer and a 
little shorter than the third. Next come four small joints, to- 
gether smaller in length than the fifth, and provided upon their 
anterior margin with minute spines. The second of these 
four, or the seventh in the series, is the longest of the four; 
the third is the smallest ; the first and fourth are equal in 
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length, the latter much slenderer. Two hook-like and slen- 
der spines terminate these organs 

The abdomen is longer than the cephalothorax, ova) in 
shape, though depressed, and composed of eight very distinct 
segments and a half, the anterior one. The stigmatiform 
bodies are quite conspicuous above (seven pairs) and below, 
(four pairs.) The anterior half segment is not seen from 
below. The seventh segment exhibits laterally a second pair 
of stigmatitbrm bodies, less conspicuous, however, than the 
others. The posterior segment has also faint traces of an 
analogous pair. The two first caudal rings arc very narrow; 
the third is as large as the two others together. The filiform 
appendage is very long, and composed of about fifty joints. 

The upper surface of the cephalothorax and abdomen is 
covered with minute granules extending over the palpi, being 
particularly dense on the three first articles, and over the 
three first joints of the thoracic appendages also. Minute 
impunctures are seen upon the remaining articles and joints, 
and also scattered upon the inferior surface of the appendages 
and body. Minute seta? are scattered over the appendages 
of the cephalothorax and abdomen, more densely towards 
their extremities. 

The color is uniform blackish brown above, and deep chest- 
nut beneath. 

One specimen of this animal was collected. 

Plate XVII, fig. 1, represents, seen from above, Thelypho- 
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1. Scorpio (Telegonus) boreus, Girard. 

Zoology, PI. XVII, figv. 5-7. 

Spec* char. — Body greenish yellow ; thoracic and caudal 
appendages yellow^h. Lateral ocelli in close contiguity; 
posterior one the smallest. Median ocelli situated on the 
sides of an elongated and black elevation. Chelicerae termi- 
nated by a serrated claw. Palpi robust, shorter than the 
body. Caudal appendage as long as the body, the spine ex- 
cepted. Abdominal comb with eighteen laminae. 

Description. — The general form of the body is fusiform, 
anteriorly and posteriorly tapering. The cephalothorax proper 
is subquadrilateral, longer than broad, narrower anteriorly 
than posteriorly ; both of these extremities linear ; lateral 
margin somewhat undulated. Its surface is carved with a 
few undulating grooves, giving to the rest an undulated ap- 
pearance ; and over the whole, minute granules. The median 
ocelli are black, situated a little in advance of the middle of 
the length of the thorax, and placed on the sides of an elon- 
gated, little, and black eminence, divided longitudinally by a 
groove. The lateral ocelli are set close together, and situated 
near the anterior margin of the cephalothorax ; the posterior 
one is much the smallest : they are represented with their 
relative proportions in fig. 7. The chelicerae are stout, two- 
jointed, the second being the largest, and is terminated by a 
minutely serrated claw ; the palpi are five-jointed ; the first 
joint is short and stout, and fulfils the function ofjaws without 
denticulation. The second is the smallest. The third and 
fourth are more elongated ; the third a little longer than the 
fourth. They are angular, the angles being margined with 
dense rows of minute granules. The fifth joint or hand 
(carpus) is stout and swollen, exhibiting eight undulating ribs, 
(four above and four below,) upon which is a row of minute 
granules. Two rows above and below are seen extending 
along the spiny immovable processus of the hand, constituting, 
with a movable spine, a slender chela or claw, slightly curved 
inwards. Scattered setae may be seen on the whole length of 
the palpi, and also on the thoracic appendages, (feet.) The 
latter arc slender; the fourth pair is the longest; the first pair 
the smallest, the second and third pairs being of intermediate 

{proportions ; the second longer than the first, and the third 
onger than the second. They are all flattened, seven-jointed, 
and terminated by minute hooks. The third joint is in every 
17 
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one the longest and most slender ; the fifth, sixth, and seventh 
arc small, the seventh being the smallest of all. There are 
generally three terminal hooks ; occasionally minute spines 
may be seen near the articulation of the sixth and seventh 
joints. The first joint is the stoutest, and in the first pair of 
these appendages it has something to'do with mastication, 
functioning perhaps as a lower lip. The abdominal combs 
are slender and elongated, and composed of a transverse tri- 
articulated piece, and of eighteen little lamina; attached to it. 
The dorso-abdominal shields, seven in number, increase in 
size from forwards backwards, the anterior one being the 
narrowest of all. Their surface exhibits minute granules not 
very conspicuous. There are only five ventral shields, nearly 
equal in size ; the posterior one somewhat different in shape, 
and not provided with stigmata. The caudal appendage 
(tail) is as long as the body, and composed of five joints and 
a poison bag. The two first joints are the smallest, the fifth 
being the longest; the poison bag is swollen up and provided 
with a slightly curved and acute hollow spine. The upper 
part of each joint is concave or grooved, whilst the inferior 
part is convex. They are carinated, and rows of conspicuous 
granules are observed along the carina?. 

The color of the body above is uniform greenish yellow ; 
the thoracic appendages (feet) are yellowish, whilst the palpi 
and caudal appendage (tail) reflect a reddish shade upon the 
yellow ground. 

■ [HTJim-u li mi n'ri w;i* i.-nll.-cti--il in tin: 1 valley 
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ones. The carinas and rows of granules are much less con- 
spicuous. The cephalothorax and dorso-abdominal shields 
exhibit carinas and rows of granules not only on the palpi, but 
likewise on the feet. Rows of granules may be seen along 
the angular projections or carinae. The chelae are much slen- 
derer, the hand (carpus) and poison bag much smaller. An 
exceedingly minute spine may be observed on the poison bag 
under the sting. The lateral ocelli are situated more anteriorly, 
more apart from each other, and equal amongst themselves. 
The abdominal combs are composed of twenty laminae. 

Color light brown ; palpi and tail deeper ; upper part of 
abdomen blackish, with a median light vitta. 

One specimen was collected in California and presented by 
Dr. Stone to the Smithsonian Institution. 

3. Scorpio (Atbbus) sayi, Girard. 

Syn. — Buthus vittatui, Say, Jour. Acad. Nat. Sc. Philad. II, 
1821, 61. 

Upon a close examination of several specimens of this spe- 
cies obtained from western Florida, we satisfied ourselves 
that it belongs to the subgenus Atreus instead of Buthus, in 
which it was placed by Thomas Say. It so happens that 
the specific name of vittatus has since been given by Gu&ia 
to another South American species of scorpions ; and if we 
propose here to replace Say's specific name, against the 
received law of priority, we would remark that when full 
grown, the vittae entirely disappear, and the color becomes 
uniform deep reddish brown, the legs and under surface bein 
lighter. In this species the tail is once and a half the len 
of the body. The palpi are proportionally small, and in 
young exiguous. The chelae are slender, slightly curved, 
with an undulation at their base, but without marked denticu- 
lations. The upper surface is finely granular. There are 
from thirty to thirty-two laminae to the abdominal combs. 
" Fuscous, with three fulvous vittae, sides black/ 9 applies 
strictly to the immature state. 

Specimens of this species were sent from Pensacola, Flor- 
ida, to the Smithsonian Institution, by Dr. Jeffrey, U. S. N., 
and Dr. J. F. Hammond, U. S. A. 

A species very closely allied, if not identical wtih Scorpio 
(Atreus) sayi, is not uncommon in Texas, where several spe- 
cimens were collected by Lieut. D. N. Couch, U. S. A* 
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iv. p8eudoscorpionid£. 
Observations upon Galbodbs subulata of Thomab Sat. 

Two species of this genus are described by the same 
author in Major Long's Expedition;* one under the name of 
Galeodei palltpa, the other under that of G. tubulata, the only 
difference between them consisting in the structure of the 
chelicerse, which in G. pallipes are terminated by arcuated 
claws, armed within with many robust teeth, whilst in G. tubu- 
late the upper claw is nearly rectilinear, and the lower one 
alone possessed with two robust teeth. 

Having but one individual of this genus at our command, 
we are not prepared to decide upon the question of the valid- 
ity of both species. The specimen before us answers to 
Say's characters of G. ntbulata; and being perfectly satisfied 
that it belongs to the latter species, we propose to describe it 
a little more at length than was done by its discoverer. 

The entire length, from the tip of the chelicene to the end 
of the abdomen, is one inch and a quarter, the abdomen itself 
forming about one-half of that length. The cephalothorax is 
composed of three distinct segments ; the anterior one much 
the largest, giving points of attachment to the parts of the 
mouth, to the palpi, and the two anterior pairs of legs ; to the 
second thoracic segment is attached the third pair of legs. 
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appearance, as all the joints, four in number (the maxillae ex- 
cepted) preserve the same diameter. They are covered on 
their whole length with hairs similar to those on the chelicerae. 
The maxillae are subtriangular, provided only with brushes of 
hairs. The next joint (the joint of the palpi) is very small 
and triangular; the second is the longest; the third is the 
next in length ; then the fourth, the tip of which exhibits a 
minute smooth tuberculiform knob. The first pair of legs is 
the most slender of the thoracic appendages, and about the 
length of the third pair ; the basal loint is quite short ; the 
second is the shortest of all ; the third is the longest ; the 
fourth, fifth, and sixth smaller in the order enumerated. The 
last joint terminates like the palpi, bluntly. This anterior 
pair of legs is called by some second pair of palpi, upon the 
ground that their structure is most alike. The three remain- 
ing pairs of thoracic appendages are seven-jointed, thus com- 
posed of one joint more than in the first pair and palpi, and 
furthermore terminated by two minute curved claws. The 
first, seoond, and third joints are short, stoutish, and subequal; 
the remaining are longer and slenderer, the fourth being the 
longest, and the other diminishing gradually. They are cov- 
ered upon their whole length with hairs similar to those which 
cover the palpi, but perhaps less densely so. The abdomen 
is subovoid, being a little depressed ; it is densely hairy above 
and below, and composed, as usual, of nine segments or 
annuli. 

Collected on June the 10th. 



MYRIAPODS. 

BY CHARLES GIRARD. 



1. Scolofbndeli. hbbos, Girard. 

ZOSLOOT, PI. XVIII. 

Spec. char. — Twenty-one pairs of grallatory appendages, 
composed of five segments of articulations, and a conical ter- 
minal spine, more or less curved. Back bicarinated ; beneath, 
flat and grooved. Antennas composed of twenty-five joints ; 
color uniform dark-reddish brown ; lighter beneath. 

Description. — The general form of the body is depressed, 
subconcave above, flat beneath. It is composed of twenty- 
one annuli, segments or rings, each of which beara one pair 
ofjocomotory appendages, (feet.) The middle region of the 
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second articles or joints are longer than the third and fourth ; 
the first one is moreover, provided with a spiny process along 
its inner margin. Its general shape and directing distinguishes 
it, likewise, from all tne other pairs. 

The second segment is auite short, the shortest of all, and 
contrasts strangely with the others, which preserve regular 

I proportions, gradually diminishing from the middle of the 
ength towards both extremities, with but few exceptions. 

The first segment or ring is one of these, being the shortest 
after the second; its anterior margin is subcrescentic, the 
concavity of which receives the cephalic shield or disk (head.) 
Besides the anterior pair of locomotory appendages, it gives a 
point of attachment to a pair of robust and two-jointed forceps, 
functioning as a pair of jaws for seizing and holding the prey* 
The central piece is large and subtriangular, the anterior 
margin of which is denticulated, (the second lip of some 
authors. That second or external lip (labrum) is formed by 
the union of two pieces, which are separate in the young, 
where they constitute a third joint to the forceps jaws, the 
second lip then being also separate, and existing as a limina 
already denticulated anteriorly. The next joint is short and 
stout ; the second is a conical and tapering spine, curved in- 
wardly and perforated, as it is well known, for the passage 
of a venomous fluid, not otherwise dangerous. 

The cephalic disk itself, seen from above, is subcircular in 
shape, projecting slightly between the antennae, and showing 
upon its surface traces of the dorsal carina alluded to above. 
To its inferior surface we find attached two pairs of mandibles 
and one pair of palpi. In proceeding from outwards inwards, 
we will find immediately beliind the forceps-jaws the palpi, 
(little feet, sometimes called,) composed of four flattened joints 
and a minute, curved, and terminal hooks. They are united 
at their base by the means of two additional central pieces* 
The second joint is the longest, and slightly bent. The exterior 
pair of mandibles, the one next to the palpi, is composed of 
four joints, the first being almost as long as the three remain- 
ing ones ; the fourth is rounded, presenting an inner concave 
surface with a sharp terminal margin. They are united upon 
their middle by a lanceolatedligula. The inner pair of man- 
dibles is composed of two pieces ; the first irregularly shaped, 
the second subcircular concave, subcircular and margined 
anteriorly by small spines, four or five in number, constituting 
a denticulated margin. 

In the anterior margin of the cephalic disk are inserted the 
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antennae composed or twenty-five joints gradually dimin- 
ishing in thickness, and increasing in length towards the 
extremity, which is filiform. Exteriorly to the antenna;, and 
close to the margin of the disk, are situated the ocelli, four on 
each side, as usual in the genus, nud disposed as represen- 
ted in figure 5. 

The inferior surface of the lasL ring differs from the others 
in having a much smaller shield, and in being provided on 
each side with a stout, subconjcal spine, directed backwards. 

An immature specimen, one-third of the length of the one 
figured, has the same number of segments or annuli, the same 
number of feet, and the same general structure. 

One individual of this species was collected on the 15th of 
June, at Sweet-water creek ; others were found in July, be- 
tween the south fork of Red river and Otter creek. 

Plate XVIII, fig. 1, represents Scolopendra Aero* size of life, 
seen from above. 

Fig. 2, the head from below. 

Fig. 3, posterior extremity from .below. 

Fig. 4, a medial segment to show the attachment of feet. 

Fig. 5, disposition of ocelli on left side. 

2. Julus oenatus, Girard. 

Spec. char. — Ground-color bluish black ; segments nar- 

wly margim/d posteriorly with reddish ; anterior margin of 
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3. Julus atratus, Girard. 

Spec. char. — Body, feet, and antennae uniform deep black- 
ish brown ; antennae and feet occasionally reddish, as also the 
labrum and anterior margin of first segment Posterior third 
of each segment of a shining black. Stigmata and lateral 
striae beneath quite conspicuous. 

Remarks. — Resembles more Julus ornatus than Julus mar- 
ginatus in the general proportions of the body; but in the 
structure of the antennae and labrum comes nearer to Julus 
marginatus. 

Specimens of this species were collected at Prairie Mer 
Rouge, Louisiana, by James Fairie, esq., and sent to the 
Smitnsonian Institution. 



APPENDIX G. 



BOTANY. 



DESCRIPTION OF THE PLANTS COLLECTED DURING THE EX- 
PEDITION: BY DR. JOHN TORRET. 



No. 96, St. Mask's Place, New York, 

August 10, 1853. 
Dear Sir : I have examined the collection of plants that 
you brought from the headwaters of the Red river, towards 
the Rocky mountains. The flora of this region greatly resem- 
bles that of the upper portion of the Canadian. It is remark- 
able that there occur among your plants several species that 
were first discovered by Dr. James, in Long's Expedition, 
and have not been found since until now. Your collection is 
an interesting addition to the geography of North American 
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RANUCULACEiE. 

Clematii Pitchsri, Torr. and Gr., Fl. 1, p. 10. WitchiU Mountains; fl. 
and fr. July 17. 

Anemone Carolinian a, Walt. ; Torr. and Gr., Fl. 1, p. 12. Sources of the 
Trinity River ; May 3. , 

Delphinium azureum, Michx. ; Torr. and Gr., Fl. 1, p. 33. Main Fork of 
the Red River ; fl. May &— June 16. 



PAPAVERACE^. 

Argemone Mexicana, Linn. ; Torr. and Gr., Fl. 1, p. 61. Gammon on the 
upper waters of the Red River ; May — June 16. 



CRUCIFER*:. 

Veiicaria ANOutnroLiA, Nutt., in Torr. and Gr., Fl. 1, p. 101 ; Gray, PI. 
Lindh. 2, p. 145. Sources of the Trinity River ; fl. and fir. May 3. 

V. stenophtlla, Gray, PI. Lindh. 2, p. 149 ; and PI. Wright. 1, p. 10, and 
2, p. 13. North Fork of the Red River ; fr. June 14. 

Pithtrjea Wislizeni, Engelm., in Wisliz. in Mez., p. 95; Gray, PI. Wright. 
1, p. 10, and 2, p. 14. Abundant on the headwaters of the Red River ; June 
23-JuIy 14. 

The specimens of this plant collected by Captain Marcy vary considerably in 
the leaves, which are often nearly entire. The flowers also vary in size ; the 
petals being sometimes nearly one-third of an inch in length. The silicles are 
larger than in specimens collected in New Mexico by Mr. Wright and Dr. Ed- 
wards. They are by no means always deeply emarginate at the base, and some- 
times they are slightly notched at the summit. 

Streptanthui htacinthoidei, Hook., in Bot. Mag., t. 3516 ; Torr. and 
Gr., Fl. 1, p. 78 ; Gray, Gen. 111., t. 61. Witchlta Mountains to the boun- 
dary of the Choctaw Nation ; fl. May 31 — June 4. 



CAPPARIDACEJE. 

Polakiiia oRATEOLEHi, Raf. ; Torr. and Gr., Fl. 1, p. 193, and Suppl., p. 
669. WitchiU Mountains ; fl. and fr. July 16. The pods are on a short stipe, 
and the seeds are more or loss rough. 
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CARYOPHYLLACEfi. 

Silkmi Ahtirrhui, Linn., Torr. and Gr., FI. 1, p. 191. On ths Mam 
Foik of the Red RJTer ; fl. May 8. 

Puoktchii JiHiin, ToTT. and Gr., Fl. 1, p. 110 ; Gray, PI. Fend!., p. 14. 
Middle Fork of Red Hirer ; fl. Hay 39. 



PORTULACACES. 

Talwom TBBKTiFounM, Purih, Fl. 9, p. 365 1 Gray, Gen. III., t. 98. Mid- 
dle Fork of Red Hirer ; fl. May 99, fr. July S. 



HiLiimiM coccntsra, Gray, Geo. HI., 1. 191 ; PI. Fendl., p. 94. Mmltm 
eoeehu; Nutt. Side «wsiiKa, DC. ; Torr. and Or., Fl. 1, p. 235. North Fork 
ofRed RJTer, fee. 

C*LLM*B(C rNTOLOCUTi, Gray, PI. Fendl., p. 15, and Gen. III., t. 117. 
Malta inroiucmla, Torr. and Gr., Fl., p. 396. Middle Fork of Red River ; fl. 
Hay 99. 
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GERANIACEiE. 



Geranium Carolinianum, Linn. ; Torr. and Gr., Fl. 1, p. 907. Headwaters 
of the Trinity, and on Cache creek ; April — May. 



ZANTHOXYLACEfi. 

Ptblba trifoliata, Linn. ; Torr. and Gr., Fl. 1, p. 215 ; $ mollis. Torr. 
and Gr., Fl. 1, Soppl., p. 680. Common on the headwaters of the Red Rrter; 
fr. June 16. 

ANACARDIACEA. 

Rhus trilobata, Nntt., in Torr. and Gr., Fl. 1, p. 218; Gray PI. Fend]., 
p. 28. On the Middle and North Forks of the Red river; in fruit June 1-16. 

R. Toxicodendron, Linn.; Torr. and Gr., 1. c. With the preceding in 
fruit only. 

VITACRfi. 

Vitis rupertrii, Scheele, in Linnea, 21, p. 591 ; Gray, PI. Lindh., 2, p. 
165. Witchita Mountains ; abundant. The fruit was immature, but had at- 
tained nearly its full size in the middle of July. They are said to be ripe in 
August, when they are about the size of large peas, of a deep purple color, and 
agreeable to the taste. This species much resembles the summer grape of the 
Atlantic States. 

SAPINDACEA. 

Sapikdus marginatum, Willd. ; Torr. and Gray, Fl. 1, 255 ; Gray, Gen. 
111., 2, t. 180. Main Fork of Red River. 

This is generally known in Texas and Arkansas by the name of Wild CMne. 
It is a tree, and attains the height of 20 feet, with a trunk 10 inches in dia- 
meter. The wood is of a yellow color. 

POLYGALAGEAL 

Poltgala alba, Nutt. Gen. 2, p. 87 ; Gray, PI. Wright. 1, p. 38. P. £cv- 
riekU t Torr. and Gr., Fl. 1, p. 670. On Suydam Creek, North Fork of Red 
RiTer ; fl. June 6. 
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„ Linn ; Ton. end Gr. 1, p. 139. TribaUriM of the Wuhita 
Hirer ; fl, and fr. July 33. Toil ipeciee Uu not hitherto been found M far 



KRAMERIACEfi. 

Kumui LiHOMLATi, Ton., in Ann. Lye. N. York, 3 p. 168 ; Gray, Gen. 
III., 2, t. 185. Headwater, of the Trinity, iml on the Middle Fork of the lied 
River; fl. May *-29. 



LEOUHINOSJ:. 

Vici* iicunii, Nutt., in Ton. and Gr., Fl. 1, p. 371. Cube Greek and 
Middle Fork of Red River ; fl. and 6. May 16-23. 

Rhtnchoiu TOMBHTOii.'var. eoltibilit, Torr. and Gr., Fl. 1, p. 965. Tribu- 
UriM of the Wtihlli River ; fl. July 3B. 

Tkthboim Vngmui, Peri.-, Torr. and Gr., Fl. I, p. 995. Wilchita 
Mountains and upper waters of Red River ; fl. Jane 4, fr. July 23. 

GLTci««Hiijk'i.arrooTi, Nutt., Gen. 3, p. 10G i Torr. and Gr., Fl. 1, p. 998. 
Main and North Forka of the Red River ; fl. June 6, fr. Jane 98. 



ImiaoriftA nrreiiML*, Natl., hi Tan. end Or., Fl. 1, p. 996. With the 




APPENDIX O. — BOTANY. 271 

Pbtaloitemoh tilloivm , Nutt., Gen. 9, p. 85 ; Torr. and Or., Fl. 1, p. 810. 
Cache creek ; June 14 ; flowen not yet expanded. 

Dalgba aurea, Nutt., Gen. 2, p. 101 ; Torr. and Gr., Fl. 1, p. 908; Gray, 
PI. Wright. 2, p. 41 . Main Fork of Red River ; fl. July 5. 

D. lanata, Spreng. Syst. 3, p. 327. 0. lanuginosa, Nutt., in Torr. and Gr., 
Fl. 1, p. 307. Big Witchita and on the Main Fork of the Red River; fl. 
June 27. 

D. laxiflora, Purah, Fl. 2, p. 741 ; Nutt., Gen. 2, p. 101 ; Torr. and Gr., 
Fl. 1, p. 307. D. pencillata, Moricand, PI. Nouv. Amer., t. 45. Common on 
all the upper waters of the Red River ; May-July. 

Amorpha canescens, Nutt., Gen. 2, p. 92 ; Torr. and Gr., Fl. 1, p. 306. 
Witchita Mountains ; fl. May 30. 

Astragalus Nuttaihjakub, DC. Prodr. 2, p. 289 ; Torr. and Gr. 2, p. 234. 
Upper waters of the Red River ; fl. and fr. May 5. The flowers are larger than 
usual in this species. 

A. cARTocARFUi, Ker. Bot. Reg., t. 176 ; Torr. and Gr. Fl. 1, p. 331. Head- 
waters of the Trinity. May 2 ; in flower only. 

Oxttropis Lamberti, Purah, Fl. 2, p. 740 ; Torr. and Gr., FL 1, p. 339. 
With the preceding ; fl. in May. 

Desmodium lEssiLiroLiuM, Torr. and Gr. 1, p. 363. Witchita Monntaina, 
The specimens of this plant collected by Captain Marey are in a state of remark- 
able fuciation. The branches of the panicle are coalesced (sometimes almost 
to the summit) into a broad flat mass, which is covered with sessile flowen tad 
fruit. 

Clitoria Mariana, Linn. ; Torr. and Gr., Fl. 1, p. 990 ; Torr., Fl. N. York, 
1, p. 163, t. 24. On the Washita ; fl. July 27. 

Baptisia australm, R. Br. ; Torr. and Gr., Fl. 1, p. 386. B o ur eo s of the 
Red River ; fl. and fr. June 6-10. 

B. leucotua, Nutt., Gen. 1, p, 282 ; Torr. and Gr. 1. e. Common on the 
upper tributaries of the Red River ; fl. April, fr. May. 

Hopfmawseooia J AMss ii, Torr. and Gr., Fl. 1, p. 293 ; Gray, PI. Lwdn. 9, 
p. 178. With the preceding ; fl. and fr. Juno 14-94. 
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Camu Ciuuciiih, linn. , Torr. and Gr., Fl. 1, p. 395. TriboUriM of 
0«i Waabito ; ft. Jnly 39. 

Schkutku OMCUMTi, Willd. ; Ton. and Or., Fl. 1, p. 400. Month of 
Medicine River, kc *, fl. April. 

Acacia lotu, Leaven*. ; Torr. and Or., Fl. 1, p. 403. On the WitchiU 
Mountain* ; fl. md ft. July 14. The leavee are remarkably ■eoaitiTO- 



Smounomi unto*. Nutt., in Torr. and Or., Fl. 1, i 
■mum, Hook. Fl. Bor— Am. 1, p. 196. 



ONAGRACE*. 



<EMomt*a naomiptTiL*, Natt., in Tqrr. and Or., Fl. I, p. 493 ; Kunae, 
in Linnam, 90, p. 55. Main Fork of Rod River ; fl. June 94. 

(E. rnnuT*, Linn, j Torr. and Or., Fl. I, p. 994. WitchiU Mountain* and 
upper tributaries of Red River ; May-Juno. 

<K. •* EcioiA, Natt., in Jour. Acad. Phil. 3, p. 119 ; Torr. and Or., Fl. 1. e. 
Big WitchiU ; fl. May 8. Middle Fork of the Rad RiTor ; ft. June 91. 
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LOASACEJE. 

Mentzelia nuda, Toit. and Or., Fl. 1, p. 535 ; Gray, PI. Fendl., p. 47, mud 
PI. Wright. 1, p. 73 ; Bartonia nuda, Nutt. Gen. 1, p. 297. WitchiU Mount- 
ains ; fl. June 22. 



CUCURBITACE^. 

Cucurbit a perennii, Gray, PI. Lindh. 2, p. 193 ; and Wright. PI. 2, p. GO. 
C futidissima, II. B. and Kunth? Cucumis perennis, James, in Long's Ezped. 
2, p. 20 ; Torr. and Gr. Fl. 1, p. 543. North Fork of the Platte ; fl. June 6. 
Although the cultivated plant seems to be diaxious not unpleasant to the smell, 
Mr. Wright says, (vide Gray, 1. c.) that in a wild state it is " certainly monoe- 
cious, and exhales an unpleasant smell when bruised ;" so that it does not differ 
from the description of C.foetidisiima, except that the latter is said by Kunth to 
be an annual, which may be a mistake. The flowers are as large as those of the 
common pumpkin. 

Sictdium, sp. nov? Fruit 1] inch in diameter, globose, sessile. Seeds i 
larger than in S. Lindhameri, and more tuspfl. On the Main Fork of Red 
River; fr. July 11. 



GROSSULACE£. 

Ribes aureum, Pursh, Fl. 1, p. 164 ; Torr. and Gr., Fl. 1, p. 553. North 
Fork of Red River ; fr. June 4. 



UMBELLIFERfi. 

Ertngiom DirrusuM, Torr. in Ann. Lye. N. York, 2, p. 207 ; Torr. and Gr., 
Fl. 1, p. 603. Witchita Mountains ; fl. June 14. This rare species has not 
been found before, since it was first discovered by Dr. James, more than thirty 
years ago. It is rather doubtful whether it is diffuse, except, perhaps, when it 
is old. The specimens of Captain Marcy arc less branched than the original ono 
from which the description in the Flora of North America was drawn. 

Leptocamjs eciiin atit», Nutt., in DC. Prodr. 4, p. 107 ; Torr. and Gr., Fl. 
1, p. 609. Headwaters of the Trinity ; April 2. 

Polttjf.nia Ni'TTATLii, DC. Umb , p. 53, t. 13, and Prodr. 4, p. 196 ; Torr. 
and Gr., Fl. 1, p. 533. Middle Fork of Red Rivor; fl. June 1. WitchiU 
Mountains ; fr. July 16. 

18 
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EgiTTnu TixjkNjk, Ton. and Gr„ Fl. 1. p. 633. Main Fork of Red 
River ; fr. Jane 11. Thii plant has hitherto been found only by the lit* Mr, 
Drummond, who discovered it in Texas more thin twenty yosrg «go. It ii eu 
annual, about two feet high ; the fine (trim of the item end brunches ere rough- 
ened upward, with minute points. The umbels are compound and spreading. 
Flower* minute. Petals white, broadly orbicular, waved on the margin, deeplj 
omarginate, with aninflexed point. Fruit about one-third larger than in Drum- 
mond '» Taxan specimen. 



Oi.oir.Nj.* rort uraoiTIFOLia, Gray, PI. Wright. 3, p. 68. ffoudonia MflH- 
tifvlia, Mich. Fl. 1, p. 85 ; Hedyotu ilenophylla, Torr. and Gr., Fl. 2, p. 41. 
Tributaries of the Main Fork of Red River ; fl. May — Juno. 



VALBRIAVOEK. 

Farm ftaDiat-a, 0. uiKim, Torr. and Gr., Fl. 3, p. S3. Upper Red 



COMPOSITE. 

Lijltrh •quaikoi*, Willd. ; Torr. and Gr., Fl. 3, p. 68 s Sweet Fl. Gard. , 
t. 44. Tfibut 
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Achillea millefolium, Linn. ; Torr. and Gr., Fl. 9, p. 409. With the 
preceding. It is the woolly form that almost exclusively ocean west of the 
Mississippi. 

Zinnia grandiflora, Nntt. in Trans. Amor. Phil. Soc. (n. ser.) 7, p. 348 ; 
Torr. and Gr., Fl. 2, p. 298 ; Torr. in Emory's Rep., t. 4, Gray, PI. Fendl., 
p. 81. Main Fork of Red River ; fl. July 2. 

Riddellia taoetina, Nutt. 1. c, p. 371 ; Torr. and Gr., Fl. 2, p. 369; 
Torr. in Emory's Rep., t. 5 ; Gray, PI. Fendl. p. 93. Main Fork of Red 
River ; June 25— July 8. The pappus is more hyaline and acute than in speci- 
mens from other localities in my herbarium. It is also slightly lacerate 
at the tip, showing something of a transition to R. arachmoidea. The leaves, 
too, are more woolly and broader than in the more common form of the 
plant. 

Rudbeckia iiirta, Linn. ; Torr. and Gr., Fl. 2, p. 307. Witchita 
Mountains ; fl. June 1. Is A. bicolor distinct from this species? Dr. Gray re- 
marks, (Plant. Lindh. 2. p. 227,) that in cultivation, the purple brown of the 
rays is commonly obsolete or wanting in all the later heads. 

Echinacea angustifolia, DC. Prodr. 5, p. 554 ; Torr. and Gr., Fl. 2, p. 
306. Witchita Mountains ; June 1. 



Lepachts columnaris, Torr. and Gr., Fl. 2, p. 315. Rudbeckia columnmris, 
Pursh, Fl. 2, p. 575. Common on all the tributaries of the Red River ; 
June. 

Helianthus petiolaris, Nutt. in Jour. Acad. Philad. 2, p. 115 ; Sweet 
Brit. Fl. Gard. (n. ser.) t. 75. With the preceding. 

Gaillardia fulchella, Foug. ; DC. Prodr. 5, p. 652 ; Torr. and Gr., 
Fl. 9, p. 366. Common on the upper tributaries of the Red River ; May — 
June. 

Palafoxia callosa, Torr. and Gr., Fl. 2, p. 369. Sterna caUosa, Nutt. in 
Jour. Acad. Philad. 2, p. 121 ; Bart. Fl. Amer. Sept., t. 46. Qfoliis lalioribus. 
Tributaries of toe Washita ; June. 

Htmenopafpus goetmboius, Torr. and Gr., Fl. 9, p. 979. U. Engtlmmnh 
«**«, Kunth. 



276 APPENDIX G. — BOTANY. 

AcmtELLt LOTUurouA, Tor. tad Gr., >'l. 9, p. 383. 
Ml, Hook. WilchiU mountains ; May 3D. 

Mt«m»LLit ciannroia, Nutt. in DC. Prodr. 5, p. 680 ; Hook. Hot. Mag. 
t. 3704 ; Torr. and Gr., F). 2, p. 391. Headwaters of the Trinity river ; 
May. 

ArHANOsTF.pnci uuomsiiiDi, DC. Prodr. 5, p. 310; Gray, PI. Wright. 1, 
p. 93. .8. Riddrllii, Torr. and Gr. Fl. 2, p. 189. EgUtcs ramoiissima, Gray, 
PI. Fendl., p. 71. Little Witchita and upper tributaries oflUd River ; May— 
June. The tube of the disk flowers ii indurated in all the ipecimeiii. 



>a, Torr. and Gr., in Nutt. Trans. Ant. Phil. 
Boo. (n. «r.) 7, p. 343 ; and Fl. 3, p. 383. Witchita Mountain* ; May 30. 



Mflahpodidm cinefieoh, DC. Prodr. 5, p. 518 ■, Gray, PI. Fendl., p. 78 ; 
M rimiosissimum, DC. 1. c„ Ton. and Gr. Fl. 3, p. S71. M. ItnemUimm, Torr. 
and Gr. 1. c. Cache Creek -, June 31. A variable apeciea. 

Cuktiomii cj.nai.CEHi, Torr. and Gr., Fl. 3, p. 356 ; Gray, PI. Fendl., p. 
77. Main Fork of Red River ; July 8. 

C. mmoA.Hook. Fl. Bor.— Am. 2, p. S3, fonder flrpfa aaas ai i) DC. Prodr. 
7, p. 379 ; Torr. and Gr. I. c. 
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L. aphtlla, DC. Prodr. 7, p. 198 ; Torr. And Gr., Fl. 2, p. 485. £ Textma, 
Torr. and Gr. 1. c. North Fork of Red River ; June 16. The numerous radi- 
oal leaves are 3-4 inches long, runcinately pinnatifid. Achenia angular, dis- 
tinctly tapering upward. 



ASCLEPIADACE^ 

Ascelpias tuberosa, Linn.; Michx Fl. 1, p. 117 ; Sweet. Brit. Fl. Gard., 
(ser. 2,) t. 24 ; Decaisne, in DC. Prodr. 8, p. 567. Torr, Fl. N. York, 2, p. 
123. Upper tributaries of Red River ; May — June. The leaves vary from 
ovate and amplexicaul to narrowly linear. 

A. specioba, Torr. in Ann. Lye. 2, p. 218, and in Fremont's First Rep., p. 
95. A. Dovglasii, Hook. Fl. Bor. — Am. 2, p. 53, t. 142; Decaisne, I. e. 
Witchita Mountains to the upper tributaries of the Red River ; fl. June- 
July ; flowers larger than in any other North American species of Asclepias. 

Acerates panic cl at A, Decaisne, 1. c. p. 521 ; Asclepias viridis, Walt., Fl. 
Carol, p. 107? Jlnanthtrix paniculatus, Nutt, in Trans. Amer. Phil. Soc. 
(n. ser.) 5, p. 202. Cache Creek and Middle Fork of Red River, fl. May 16, 
fr. June. 

A. decumbeni, Decaisne, 1. c. Jlntmiherix decumbens, Nutt. 1. c. Cache 
Creek ; fl. May 17. The follicles oblong, not muricate. 

A. ANGU8TIPOL1A, Decaisne, 1. c. Polyotus ang%ut[fbliut y Nutt. 1. c. Branch 
of Cache Creek ; fl. May 17. 

A. yiridiflora, Ell. sk. 1, p. 317 ; Torr. Fl. N. York, 2, p. 124 ; Decaisne, 
1. c. Jltclcpias viridiflora, Pureh. Fl. 1, p. 181 ; Hook. Fl. Bor. Am. 2, p. 53, t. 
143. North Fork of Red River ; fl. June 4. The specimens collected by Cap- 
tain Marcy belong to the broad-leaved forms of the plant. 

Evslenia albida, Nutt. Gen. 1, p. 164, and in Trans. Amer. Phil. Soc. 
(n. ser.) 5, p. 203 ; Decaisne, in DC. Prodr. 8, p. 513. Main Fork of Red 
River ; not in flower. 



APOCYNACRE. 

Apoctwum CAmrABnruM, Linn. ; Hook. Fl. Bor. — Amer. 2, p. 51, 1. 139 ; 
Decaisne, in DC. Prodr. 8, p. 439 ; Torr. Fl. New York, 2, p.—. Common on 
the upper tributaries of Red River ; May— Juno. 
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Amiohu luiciroLu, Purah, Fl. 1, p. 184 ; Decaisne, in DC. Prodr. 8, p. 
385. WitchiU HonnUilu ; fr. July 16. This is perhaps only ■ variety of J. 
tmgvattfoliu, Michz., and both may not be specifically distinct from Jl. ttkti — - 



gentianacj:. 

SasB&TU ClMnjiTKU, Null, in Trans. Amor. Phil. Soc. (n, sor.) 5, p. 167 ; 
Griseb., in DC. Prodr. 9, p. 50 ; Engelm. and Gr., PI. Lindh. 1, p. 15. On 
the Washita ; «. and ft. July 27. 

EiiTiiRsi Bbtmichm, Tort, and Gr., Fl. 3, incd. £. tridumllw 0. mgvrfi- 
/oJia, Griseb. I. c. With the preceding ; fl. and fr. July 26. 



EtiiioM* RuitciUNoM, Don. ; Griseb. in DC. Prodr. 8, p. 51. 
glmKtfoliwt, Nutt. 1. c. L. fiunriianuj, Hook. Bot. Mag., t. 3626. Washita 
River to the upper tributaries of the Red River ; July. 



CONVOLVULACE*. 

Etoliulus pilositi, Nutt. Gen. 1, p. 174, (as a synonym) ; Trans. Amer. 
Phil. Soc. (n. ser.) 5, p. 195. C. orgenJnt), Pursh, Fl. 1, p. 187 ; Choisy, in 
DC. Prodr. 9, p. 443 ; not of R. Br. Middle Fork of Red River ; fl. May 23. 

Choiay doubt ingly rcfora Brown 'a plant to E. aiwulm, Lam., and ther. 
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SOLANACEA2. 

Solinum flavidum, Torr. Ann. Lye. New York, 2, p. 227 ; Dunal in DC. 
Prodr. 13, p. 375. Cache Creek ; May. This species is not suffratescent, as 
is stated in the original description, bat probably annual. Mr. Wright found it 
on the Rio Grande. The prickles are sometimes almost wanting. 

S. Carolinense, Linn. ; Torr., Fl. N. York 2, p. 105; Dunal, 1. c, p. 305. 
Witchita Mountains and upper tributaries of the Red River ; May- June. 

Piitsalis pdmila, Nutt., in Trans. Amer. Phil. Soc. (n. ser.) 5, p. 193. With 
the preceding ; May-June. This species has been overlooked by Dunal in 
DC. Prodr. 



SCROPHULARIACEAB. 

Castilleja purpurea, G. Don. ; Benth., in DC. Prodr. 10, p. 531. Euchro- 
ma purpurea, Nutt., 1. c, p. 180. Sources of the Trinity River ; May. 

Penstemon grandiflorus, Nutt., in Fras. Cat. 1813, and Gen. 2, p. 53; 
Benth., 1. c, p. 322. P. Bradburu, Pursh, Fl. 2, p. 738. North Fork of Red 
River ; fl. June 3. The pedicels vary from three lines to nearly an inch in 
length. 

P. ambiguus, Torr., in Ann. Lye. N. York, 2, p. 228 ; Benth., 1. c, p. 321. 
Witchita Mountains; June. This rare and well characterized species has lately 
been found by Mr. Wright on the upper Rio Grande. 

P. Cobjea, Nutt., I. c. ; Hook. Bot. Mag., t. 3465; Benth., 1. c , p. 326. 
Upper tributaries of the Red River ; May-June. 

P. pubescens, Soland. ; Torr., Fl. N. York, 2, p. 35 ; Benth., 1. c. Head- 
waters of the Trinity. Smoothish, with narrower and more entire leaves than 
usual. 

Gerardia grandiflora, Benth., Comp. Bot. Mag., 1, p. 206. Ztoystom* 
Drvmmondi, Benth., in DC. Prodr. 10, p. 521. On the Washita ; fl. July 27. 



LABIATJE. 

Momma uihati, Nntt., in Tiui. Amer. Phil. Sue. (n. net.) 5, p. 186; 
B8nth.,inDC. Prodr. 13, p. 363. Main Fork of Red River ; May 34-35. Nnt- 
tall sayi that thin specie* is sometime! perennial ; but all our specimens nam to 
bo unul. A variety wu found on Cache Creek, in which the teeth of the 
oalyi aro aristato from a broad base, and strongly biapid-ciliata. The corolla ls 
not spotted, ax in the ordinary form. 

H. PiwCTtTA, Linn. ; Banth., 1. c. ; Ton., Fl. N. York, 3, p. 59. -W . latea, 
Mlchx., Fl. I, p. 16. North and Middle Forks of Red River ; May-June. A 
dwarfish and «"""■! form, in which the corolla is scarcely spotted, wu found in 
the stme region. 

Tniicaii/n Cdbemie, Linn. ; Benth., in DC. Prodr. 13, p. 578. 7. liuitrim- 
t<M>,Torr.,in Ann. Lye. New York, 3, p. 331. Cache creek and Middle Fork 
Of Red River ; May. Thia specie* waa incorrectly described by me aa " fniiti- 
cnloae " in the work quoted. 

ScuTsii.iaii ariiNos*, Too-., in Ann. Lye. N. York, 3, p. 333 ; Booth., in 
DC. Prodr. 13, p. 437. Cache Creek and Sweetwater Creek ; May 18-June 9. 

8. runUi Michi., Fl. l,p. IS; Benth., 1. c: Torr., FI.N. York,2,p.71. 
8. imbig—, Nntt., Gen. 3, p. 37. 



verbenacej:. 
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Emtrichium Jamesii. Myosotis ivrffrvticosa, Ton-., in Ann. Lye. N. York, 
2, p. 225 ; DC. Prodr. 10, p. 114. North Fork of Red River ; fl. and fr. June 14. 
This plant had not been found, till Captain Marcy collected it, since it was dis- 
covered by Dr. James, in Long's Expedition. It is a genuine Eritrickium, but 
can hardly be referrod to any one of Dc Candolle's sections of that genus. Mj 
description (1. c.) was drawn from old and imperfect specimens, the stems of 
which were indurated at the bare so as to appear suffrutescent. As more com- 
plete specimens show the plant to be herbaceous, the former specific name is 
not appropriate. The allied Fendlerian species No. 636 (£. muliicaule Ton*. 
Mas.) is very hispid and canescent, with spreading hairs, and throws up several 
stems from a thick root or caudex. Leaves linea-spatulate and obtuse. Flow- 
ers on conspicuous pedicels. Fructiferous calyx broadly ovate, nearly erect ; 
the segments ovate-lanceolate and closed over the fruit. Nutlets truncate at 
the summit, very smooth and shining. 



POLEMONIACRE. 

Phlox pilosa, Linn.; Benth, in DC. Prodr. 9, p. 305. Sources of the Trini- 
ty ; May. 



PRIMULACEJ5. 

Dodccatheon Meadia, Linn. ; Pursh r Fl. 1, p. 136; DC. Prodr. 8, p. 56- 
Sources of the Trinity ; fl. May. 



SANTALACEfi. 

Comakdra umbellata, Nutt. Gen. 1, p. 157 ; Hook. Fl. Bor. — Am. 9, p. 
139, t. 79, f. A ; Torr. Fl. N. York, 2, p. 160. Thesium umbtUmhm, Linn. 
Tributaries of the Red River ; May. There are few plants that have a wider 
range in latitude and longitude than this. 
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EUPHORBIACEfi. 



Eoi-Honor* coioLUTi, Linn.; Pursh, Fl. 3, p. 607 ; Ton. Fl. N. York, 2, 
p. 175, t. 99. On the Washita ; Julj. 



ri, Pursh, Fl 2, p. 607 ; Torr. in Ann. Lye. N. York, fi, p. 2 
n Fork of Rod River ; July 8. Upper part of the stem hairy. 



, Linn.; Torr. Fl. N. York, 3, p. 174, (aid. irn. F 
Gray, Dot. N. State*, p. 405. Headwaters of the Trinity ; fl. May. 



Stillihoia lhnc eolith, Nutt. in Trans. Amer. Phil. Soc. (n. eer.)5, p. 176. 
5. «jl™ii*a g. salictfolia, Torr. in Ann. Lye N. York, 2, p. 245. Middle Fork 
of Red River; fl. Juno 4. 



HEHDEcaHDHA TuiBNin, Klotsch in Erich. Arch. (1811) 1, p. 353 ; Engel. 
and Gray, PI. Lindh. I, p. 5.1. Crolon niuricnluin, Nutt. in Trans. Amer. Phil. 
soc. (n. sor.) 5, p. 153. //. muif{ft>ro, Torr. in From. First Rep., p. 96. Mid- 
dle Fork of Red River ; fl. and fr. Juno 22. 
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Cmdoscolus stimulosub, Engel. and Grey, PI. Lindh. 1, p. 26. Jatropkm 
tiimuhaa, Michx. Fl. 2, p. 216 ; £11. Sk. 2, p. 649. Cache Creek ; May 17. 



PLANTAGENACE/E. 

Plantago Virginica, Linn.; Torr. Fl. New York, 2, p. 16. Headwater! of 
the Trinity, fl. May. 

P. gnaphaloides, Nutt. Gen. 1, p. 100 ; Hook. Fl. Bor. — Am. 2, p. 124; 
Decaisne in DC. Prodr. 13, (Sact. 1,) p. 713. Mouth of the Big Medicine 
River. 



POLYGONACELE. 

EiuoGONuif longifolium, Nutt. in Trans. Amcr. Phil. Soc. (n. ear.) 5, p. 
164 ; Benth. Eriog. in Linn. Trans. 17, page 406. Witchita Mountain* ; June. 



CHENOPODIACE/E. 

Chekopodium 8UB8PICATUM, Nutt. Gen. 1, p. 199? Middle Fork of Red 
River. The specimens are without either flowers or fruit. Annual, diffuse, 
and much branched ; clothed with whitish furfuraceous scales. Leaves con- 
spicuously petiolate, broadly rhombic ovate, with one or two coarse teeth on 
each side. 

Obioke canebcena, Moq. Chenop., p. 74; and DC. Prodr. 13, (pare 2,) p. 
113 ; Torr., in Stansbury's Report, p. 395. 0. occidentalis, Moq. 1. c. CmlU- 
gonium canescens, Pursh, Fl. 2, p. 370. Jltriplex caneteens, Nutt. Gen. 1, p. 197. 
Common on the upper tributary of the Rod River. 



NYCTAGINACEiE. 

Oitbaphus angustifolius, Torr., in Ann. Lye. N. York, 2, p. 237 ; Choisy, 
in DC, Prodr. 13, (pars 2,) p. 433. Calymenia angwHfoHm, Nutt., in Free. Oat. 
1813, and Gen. 1, p. 26. Upper tributaries of Red River ; June. 

O. VYCTAonrEui, Torr., 1. c. ; Choisy, 1. c. JIUiorUa nyetagima, Michx., Fl. 
1, p. 100. CahfnunU corytnbota, Nutt. in Trans. Amer. Phil. Soc. (n. ser.) 5, 
p. 178 ; not JUiraHUs corymbosa, Cav., in which the involucrum is one-flowered. 
With the preceding ; May 28. 
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O. Hiiiutdi, Swoot ; Hook. Fl. Bor.-Amer. 2, p. 124 ; Cboisy, I. c. MUc- 
mo Urtut; Pursh, Fl. 3, p. 738. With the preceding, y . Stem erect, 3-3 
feet high, sparingly branched ; viscously pubescent; leaves 2-3 inches long, 
and 1-1 J inch wide, on vary short petioles, nearly entire. Flowcra in a long, 
loom terminal and naked panicle ; involucre 3-flowcred, rotate -co mpunulaus. 
Fruit fusiform, oblong, 5-angled. Aa in moot of the Jtyctagitwtta, this plant 
abounds in cells filled with raphides. These are so abundant in the liber of the 
root, that they form a layer of a silvery whits Color. 

Anomi sttu.tr sri, Dougl., in Hook. Bot. Msg., t. 3879 ; Choisy, I. c. 
Cache Creek -, fl. and ft. May 18. The specimens in the collection agree exact- 
ly with Douglas's plant collected in California, and named by Sir William 
Hooker. 

CUFULIFER.fi. 



Qbubcbi vnoolata, Torr., in Ann. Lye, 3, p. 348, t. 4. Abundant on the 
upper tributaries of the Red River. Stems 1-3 feet long, from a thick woody 
base, sparingly branched above. Leaves oblong, two inches or more in length, 
undulate, and furnished with 1-3 rather obtuse, and scarcely mucronate teeth 
on each aide, densely and softly pubescent underneath, nearly smooth above, 
thick and somewhat ci 



JmnriROi Virginian*, Linn.; Mich*, f. Sylv. 3, p. 353, t. 155 ; Torr., Fl. 
N. York, 3, p. 335. J. saUna, Hook., Fl. Bor.-Am. 3, p. 166. Middle Fork 
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IRIDACEjE. 

Sisyrinchium Bermudiana, Linn.; Torr., Fl. N. York, 2, p. 290. Head- 
waters of the Trinity ; May. 

Nem A8TTL18 ACUTA ; with the preceding. 



LILIACEiE. 

Scilla esculent a, Ker. Bot. Mag., t. 1574. PhtUangium acuUnftm, 
Nutt., in Fras. Cat. 1813, Gen. 1, p. 219. P. QtwmajA, Pursh, Fl. 1, p. 226. 
Headwaters of the Trinity ; May. 

Allium Canadense, Kalm ; Pursh, Fl. 1, p. 223 ; Kunth, Enum. 4, p. 450 ; 
Torr., Fl. N. York, 2, p. 308. On Cache Creek ; fl. May 14. 

A. ochroleucum, Nutt. Trans. Amer. Phil. Soc. (n. ser.) 5, p. 156; note/ 
Waldst. and Kit. Headwatora of the Trinity ; May. 

A. reticulatum, Fras? Kunth, Enum. 4, p. 435. A. angvloswn, fl. fendssr- 
auttm, Nutt. 1. c ? Common on the tributaries of Red River. Bulb usually 
covered with dark reticulated coats, but sometimes naked. 



MELANTHACKfc. 

Amianthium Nutt alii, Gray, in Ann. Lye. N. York, 4, p. 123. Ilehnim 
ttngusi\folia, Nutt., in Trans. Amer. Phil. Soc. (n. ser.) 5, p. 154. JShmtmUm- 
tkut, Kunth, Enum. 4, p. 181. Headwaters of the Trinity ; May. 

CYPERACE*:. 

Ctperus Schwbinitiii, Torr. Cyp., p. 276; Fl. N. York, 2, p. 343. C attcr- 
niflorvi, Schwein., in Long's 2d Exped , 2, p. 381 (not of R. Br.) Middle and 
North Forks of Red River ; May-June. 

C. Strigosus, Linn.; Torr., Cyp., p. 261 ; Fl. N. York, 2, p. 340, t. 136. 
Witchita Mountains ; July. 

Ctperus acumihatus, Torr. and Hook., in Torr. Cyp. SuppL 
Mountains ; July 15. 
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PiMiftitrtLia iranice*, Vthl, Enum, 2, p. 394 ; Torr. Cyp., p. 346 ; Knnth, 
Enum. 2, p. 237 ; Torr. Fl. N. Tork, 2, p. 360. Hendwatcm of the Trinity ; 
May. 

Ciui Moblkhkkoii, Sclik. Car. 2, p. 12, f. 178 ; Schwein. and Torr. 
Car., p. 304 ; Torr. Fl. N. York, 3, p. 374. Headwaters of the Trinity, and on 
Cache Creek ; May-June. 

C. rxmoaoma, Schk. Car. f. 173 ; Carey, in Gray'* Bot. N. Stat™, p. 545. 
i, Torr. I. c. With (he preceding. 



GRAMINEjE. 

Phah-ii iboi-iti, Noes ; Trin. Ic. Gram. t. 78 ; Kunth, Gram. 3, p. 33. 
P. ottUtntalu, Nutt., in Trans. Amor. Phil. Soc. (n. eer.) 5, p. 144. On 
Cache Creek ; May 16. This plant is certainly P. ans-tufa of Trinioj, of 
which 1 have epecimeni named by that distinguished botanist. It appears, 
however, scarcely to differ from P. nicnataclga, DC. 

FasriLOM ls<e, Michx. Fl. 1, p. 44 ; Trin. Panic. Gen., p. 160 ; Torr., Fl. 
M. Tork, 3, p. 421. Main Fork of Red River ; Jane. 

PimcttM PAirciFLontM, Ell. Sk. 1, p. 120 ; Gray, Bot. N. Sutes, p. 613. 
Headwaters of the Trinity ; May. 
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Aribtida pabciculata, Ton*., in Ann. Lye. N. York, 2, p. 154 ; Kunth, 
Enum. 2, p. 196. A. purpurea, Nutt. in Trans. Amer. Phil. Soc. (n. aer.) 5, 
p. 145. Middle Fork of Red River ; May-June. 



Agrobtib (Sporobolus) airoideb, Torr, in Ann. Lye. N. York, 2, p. 151. 
With the preceding. The axils of the paniclo are nearly glabrous in Captain 
Marcy's specimens. 



Calamagrobtib oioantea, Nutt. I. c, p. 143. Middle Fork of Red River ; 
June 23. 



Cbloris verticillata, Nutt. 1. c. With the preceding ; June 25. An ele- 
gant grass, near C. alba, Presl. and Torr. in Fjnory's Rep. p. 153. 



Bouteloua racemosa, Log. Var. Cienc. (1805) p. 141 ; Torr. in Emory's 
Rep., p. 154 ; not of Torr. Fl. N. York. Dinebra curtipendula, DC.? Kunth, 
Syn. PI. Eq. 1, p. 281 ; excl. syn. Michx. Eutriana curtipendula, Trin. Fund, 
p. 161 (in part ;) Kunth, En urn. 1, p. 280, and Suppl. p. 233; excl. syn. Michx. 
and Willd. Main Fork of Red River ; July. Tho detailed description of this 
species by Kunth, 1. c, (drawn from a Mexican specimen collected by Hum- 
boldt) shows that the Chloris curtipendula of Michaux (Bouteloua curtipendula, 
Torr.) is a distinct species, as indicated in Emory's Report, 1. c. 



Cuondrosium oligostachtum. JOheropogon oligostachyum, Nutt. Gen. 1, p. 
78 ; Torr. in Sill. Jour. 4, p. 58. Eutriana ? oligostachya, Kunth. Gram. 1, p. 
96, ex. Enum. 2, p. 282. Main Fork of Red River ; July 2. 



C papillosum. Jitheropogon papillosum, Engclm. in Sill. Jour. 46, p. 104. 
With the preceding, of which it is perhaps only a variety. The species of 
Chondrosium and Bouteloua are known by the name of Grama Grasses in New 
Mexico and Texas. 



Pleuraphib Jamebii, Torr. in Ann. Lye. N. York, 1, p. 148, t. 10 ; Kunth. 
Enum. 1, p. 285. Main Fork of Red River; July. Kunth (I. c.) asks whether 
this is not Hymenotheeeium quinquesetem of Lagasca ; but the brief description 
of that author (in Gen. et. Sp. PI. Nov. 1816) does not agree with our 
plant. 
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Seu-kku d*otiloid>s, Nutt. Gen. 1, p. 65; Kimtli, Enum. 1, p. 833; Torr 
hi Emory's lleport, p. 323, t. 10. Upper tribuUrie* of tbe Red riwr; July 
TiiU i> the wall known Boffalo-gtaai of the western prairie*. 
that neither the grain no the fertile flowera of this great em known. 

Pot (Eaaeaoini) oxTLaru. P. interrupt*, Nntt. in Treni. Amer. Phil. E 
(■.tar.) 5, p. 146; not of Lea. WitchiUt mountain*; July. A Tery neat gn 
The Bpocimem of Captain Maroy are only about IB inches high. 



P. euiiMoeTii. Lion.: Krmth.Enum. 1, p. 
North Fork of Red rirer; July. 



*3; Torr. PI. N. York, 3, p. 458. 



panicnla oblongs contracta, i 



mlie 



icilUta; s 



wbquinque florin, lato-ontia, floribuj laxia baai et rachcoa longo lanoeo-arach- 
noidaii; glumii ineqnalibui anguate-lanceoIatU, in carina Bc&brii; pilse inferiora 
lineui-lanceolata acutiaaima obscure 3-S-nerrata, carina inferae ciliata, 
fit epiculia 9 10 6ori«, rachi iparea lanoaa. Headwater* of the Trinity; Hay. 

M«uc» sum, Michi. FI. 1, p. 63. Witchita mountain!; May 30. 

Konuaia ckiit*ti, Pen. Syn. I, p. 97; Knnth, Enum. 1, p. 361. K. Bifida, 
Nutt. Gen. 1, p. 74. K. tvbtroia, Nutt. in Amer. Phil. Tram.. (□. Bar.) 5, p. 
148. H»adwaten of the Trinity. 

Fbitdci hutihi, Willd., Enrun. 1, p. HE; Knnth, Enum. 1, p. 407; Torr. 
F). N. York, 9, p. 471, t. 158. Witchita mountaina; June. 

; Torr., FI. N. York, 3, p. 
,f the Allan 
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Hobdevm Jubatum. Linn.; Ton*., Fl. Mid. and N. State*, 1» p. 158; Kunth, 
Enum. 1, p. 457. Tributaries of Red river. 

H. FUfiLLUM , Nutt. Gen. 1, p. 87, and Trans. Amer. Phil. 8oe. (n. ear.) 5, 
p. 151: Kunth, Enum. 1, p. 457. 

Tbifsacum dacttloidei, Linn.; Michx. Fl. 1, p. 61; Nutt. 1. c; Kunth, 
Enum. 1, p. 489. North Fork of Red river; June. 

Akdrofoooh Jamcbii. A. gUmeum, Torr., in Ann. Lye. N. York, 1, p. 153; 
not of Muhl. With the preceding. 

EQUIBETACEjE. 

Eqvisbtvm htbmalb, Linn.; Pureh, Fl. 3, p. 653; T6rr., Fl. New York, 3, 
p. 483. Main Fork of Red river. 

19 



APPENDIX G. — BOTAN7. 291 



EXPLANATION OP PLATES. 

Plate I. Anemone Caroliniana. 

Fig. 1, a stamen, magnified ; fig. 2, a head of pistils ; fig. 3, a head of ripe 
achenia, both magnified ; fig. 4, a single achenium, more enlarged. 

Plate II. Dythtrjea Wislizeni. 

Fig. 1, a flower, magnified ; fig. 2, the pistil, more enlarged ; fig. 3, a ripe 
pod, with one cell opened, to show the seed — also magnified : fig. 4, ike 
embryo, more magnified. 

Plate III. Geranium Fremonth.* 

Plate IV. Hoffmanseggia Jamesh. 

Fig. 1 , a flower ; fig. 2, a pod ; fig. 3, seed — all moderately magnified. 

Plate V. Sanguisorba annua. 

Fig. 1, a flower ; fig. 2, the fruit — both magnified. 

Plate VI. Eryngium diffubum. 

Fig. 1, a separate leaf; fig. 2, a flower ; fig. 3, a petal ; fig. 4, the ovary, 
with the styles and three of the sepals ; fig. 5, front view of a stamen and 
sepal ; fig. 6, side view of the same — all but fig. 1 more or less magnified. 

Plate VII. Eurytania Tex an a. 

Fig. 1, a mericarp, magnified ; fig. 2, transverse section of the same, more 
magnified. 

Plate VIII. Liatris acidota. 

Fig. 1, head of flowers, moderately magnified ; fig. 2, a single flower, more 
enlarged ; fig. 3, a single bristle of the pappus, still more enlarged. 

Plate IX. Afhanostephub ramosissimus. 

Fig. 1, a ray-flowor ; fig. 2, a disk-flower ; fig. 3, style of the same ; fiff. 4, 
achenium, with its coroniform pappus-— all magnified. 



•This species was not found by Captain Marcy, but it grow* in the region 
that he explored. The plate was prepared for another government report, 
which was never published. 
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P!»te X. XlNTHIlHi TtllNl. 

Fig. 1-3, scalesof the involucre ; fig. 4, t disk-flower ;' fig. 5, nchoniura mid 
pnppua of the same ; fig. 6, rey-flower ; fig. 7, style of the disk-flower — 
■11 magnified. 

Plate XI. EHQILMAHMIl riHNlTlflDl. 

Fig 1, ■ ruy-flower, with in inner involucre] scale ; fig. 2, itjle of the 
Bimc ; fig. 3, ■ diik-Bowar ; fig. 4, style of the same -, fig. 5, an achcnium 
— ell magnified. 

PJate XII. Abtihiiu nuttUi, 

Fig. 1, portion of a flowering branch, moderately enlarged ; fig. 2, ■ single 
head, more magnified ; fig. 3, the sumo, longitudinally cut and equally 
magnified ; fig. 4, a disk-flower, and fig. 5, a ray-flower, both more mag- 



Plate XIII. Ektthkaa BiTaiciui. 

Fig. 1, a flower, magnified ; fig. 3, a capsule. 

Plate XIV. Heliotropich i 



Fig. 1, the calyx -, fig. 2, corollo, showing ita (estivation ; fig. 3, the same, 
expanded ; fig. 4, the same, laid open ; fig. 5, fruit ; fig. G longitudinal 
soction of the sond — all magnified. 
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Plate XVIII. Abronia ctcloptera. 

Fig. 1, involucre, somewhat magnified ; fig. 2, fruit of the natural size ; fig. 
3, transverse section of the fruit, magnified ; fig. 4, an achonium, magni- 
fied ; fig. 5, transverse section of the same, also magnified ; fig. 6, the 
embryo. 

Plate XIX. POA INTERRUPTA. 

Fig. 1, a spikelet ; fig. 2, single flower; fig. 3, a caryopsis— all magnified. 

Plate XX. Uniola btricta. 

Fig. 1, a spikelet, magnified. 



. 
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ETHNOLOGY. 

VOCABULARIES OF WORDS IN THE LANGUAGES OF THE CO- 
MANCHES AND W1TCH1TAS : BY CAPT. R. B. MARCY. 



ENGLISH. 



COMANCHE. 



Man 

Woman . . . 
White man. 
Mexican.. . 

Negro 

Indian 

Delaware. . 
Kickapoo . . 
Cherokee . . 

Osage , 

Comanche . 

Chief. 

Friend 

Enemy 

One 

Two 

Three 

Four 



Five 

Six 

Seven 

Eight 

Nine , 

Ten 

Horse 

Mule 

Bear 

gog 

Prairie-dog. 

Sun 

Moon 

Stars 

Water 

Fire 

Road 

Smoke 

River 

Mountain. . 

Corn 

Grass ..... 

Tree 

Blanket.... 
Mirror 



To-e-fciJcA-e.. . 

Wy-e-pe 

To-e-fiJca-e . . , 
Tack-6-fi-bo . . 
Toosh-ah-ty-bo, 



Wash-sash e. 



Taak-gutn-no 

Hartch , 

To-ho-6a-kah 



Pooke. . . . 
Jlfoo-rur. .. 
FTAit-lah. 
CAaW-lce .. 
Kee-chee. . 
7aA-arpe .. 
Mushe... . , 
Ta-arche .. 

Pah 

Koo-o-nah. 



Cock-toe 

Ho-no 

7Vyah-vees-tah . . 
Hah ne-6e-tah.. .. 

Jfie chee$e-\ui 

Oho-peo 

Wak nopp 

JVoa-bo-ne • • 



WITCHITA. 



T wo-bear-e-fete-*h . 

Kah-hhnk. 

E-fca-rish. 

Es-/a-he. 

Es-tah hc-ej-co-rash. 

Eh-hos. 

Nar-waA-ro. 

Shake-fcoA-quah . 

SAan-nack. 

JPasA-sashe. 

•No taw. 

A-ra-oh. 

Hartch. 

Now-ia-wah. 

CAa-osth 

Witch. 

7ou?-way. 

Taalk-witch. 

Es-oumc-etch. 

Alr-fiash. 

Ke-o^-itch. 

Ke o-/atc-wah. 

Sa o-fcin-te. 

Es-kir-ri-aA-wash . 

Oa-traA-ra. 

JVoo-rur. 

Wee-rah. 

Keelch-Bih. 

Keecht-n'a.h. 

A>e-shaw. 

Moir (like French.) 

Eck-qua-rfe-co. 

Keetche. 

JEs-tore. 

To yah-a/cA-co. 

Etch-q usLrask-co . 

Hat. 

Ne-yaw -raw-tee. 

Tais. 

Ec yock-cod. 

Cawk. 

Ah if o/er-rotsh. 

Atch-e-o-wash. 
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,»„,.,. 


COMAKCHE. 


.,„.„.. 


Flint 


AtMk 


T«h-r»h 0-wb.j. 


























































To-lo-m. 

Totcft-eech. 








,Ni»- ..i i-.l.. m . 




Wal.-liiw.-W-ofcA-kMh. 






WVh-islk ■tr-sliaw. 
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ENGLISH. 



Ox 

Herd of horses. . . . 

Veer 

Turkey 

Day, 

Summer 

Winter 

Spring 

Night 

Morning 

Darkness 

Rain 

Snow 

Sea 

Prairie 

Spring, (fountain). 

Bread 

Melon 

Wood 

Forest 

Bird 

Fish 

Snake 

Stone 

Lead 

Pipe 

Corn 

Tent 

Wampum 

Kettle 

Boat 

Axe 

Spear . 

Knife 



COMANCHE. 



Pe-mo ro.. . . 
Tah-A*-ych . . 
Ul-leek-hah . . 
Ko-yo-ntJ-tah 

Tah-arp 

Ta-arch 

To-han 

Tanc-AaA-ro . , 
Too-fcaA-ra . . 
Pua-ar/A-co.. , 

Tcir 

Er-mar 



witchita. 



* 1 lul ••■••*•••••••••••• 

DDOv ••••••••••• • • •• • • • I 

Kettle I 

Town I 

Warrior 

Hot 

Cold 

White 

Red , 

Handsome 

Live 

Salt , 

Near 

Far off 

To-morrow 

To kill 

To eat 

To walk 

To run 

To drink 

To laugh 

To cry 

To love 

To trade 



Tar-kau 

Par-hap-hia 

Pe-hc-wak-to 

Pah-hap-pea 

Ta-c-jAotu-tar 

Pc-Ae-na 

Koo-oA-nec 

Hoo-oA-carte 

//oo-choo 

Pa-quo 

Noo-fo-er 

Tcrp 

•Wp-parke 

ToA-ish 

Hah-ne-tc-teh 

Kah-/ia/i-me 

Tsho-nip 

Way-he-fo-wah 

Wo-wo-pofce 

Ho-Aim-nah. . , m 

Ohcak 

Weith 

*Va-da-curte 

Ma-a-pee 

Wil-wah 

Kee-nu-kio 

Too-a-vitcho 

I7r-ato 

Urlch-ato 

Too -shop 

A-Afop-toe 

Char-nar-bo-my 

Aay-uro 

O-nae-fcif-or 

.Mit/-titch 

Ma-nar-kee • . 

Pa-arcA-quee 

May-way-kun 

Tu-A*ar-roo 

ffcr-mumsh , 

No-Ara-ark. 

He-bet-io 

Ta-hah-net 

ToA-kay 

Kum-mor-pee 

Te-me-aA-row 
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\n t,, :, t .. 
Ho-bee-er .. 
Ne-n"-kei . . 



You \ Htr-cht . . . . 

He Shokj 

They Pun-cho 

Vwywell OihiunU,, 

Perbap* I Wo- bar -ten 
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REMARKS ON THE PRECEDING VOCABULARIES, BT PROFESSOR 

W. W. TURNER. 

Of the two vocabularies here given, the Comanche agrees 
very closely with that obtained by Mr. Robert S. Neighbors, 
Indian agent in Texas, and published by H. S. Schoolcraft, 
in his History, Condition, and Prospects of the Indian tribes, 
vol. 11, p. 494, et scq. ; the slight discrepancies which pre- 
sent themselves between the two being nearly owing to the 
different manner in which the same sounds are caught and 
represented by different persons. The ethnological affinities 
of the Camanches are well known. They are the most im- 
portant tribe of Indians in Texas, and constitute a portion of 
the great Shoshonee or Snake family, which have been led 
in pursuit of the buffalo far to the south of their congeners. 

The vocabulary of the Witchitas, though less complete, is 
more interesting, as being the first ever published, as far as 1 
am aware. A pretty extended examination, however, has not 
enabled me to discover an analogy between it and any other 
aboriginal tongue with which we have the means of compar- 
ison. It is true, that in Captain Marcy's lists the words for 
Osage, friend, mule, bear, prairie-dog, are the same in this lan- 
guage as in the Comanche ; but the entire dissimilarity of the 
two vocabularies in other respects, shows that the words in 
question must have been adopted from one language into the 
other, or from a common foreign source. Thus it is evident 
that the Comanche name for prairie-dog is borrowed from the 
Witchita, while the name for mule has been taken by both 
from the Spanish. The ethnological position of the Witchitas, 
then, remains still to be determined. 



ALPHABETICAL INDEX.* 



A. 



Page. 

Abronia 284, 293 

Abundance of water and grass. ... 46 

Acacia 272 

Acephala 242 

Acerates 277 

Adair bay 126 

Achillea 275 

Actinella 276 

Jlgama 221, 222 

Agassizocrinus 166 

Agricultural capabilities, 75 

Agrostis.. 287 

Albuquerque, altitude of. 121 

Alecran (scorpion) 259 

Alkaline charater of water. . * . . . 9 

Mlumia 283, 284 

Allium 285 

Miwn 285 

Amianthium 285 

Amiantanihus 285 

Ammonites 196 

Amorpha 271 

Amsonia 276 

Jfnuonia... 278 

Anabrus * \ . .248, 249 

Anacardiacem 269 

Analysis of gypsum spring 56 

Analysis of gypsum water 99 

Analysis of Marcylito 10 

Analysis of subsoil 9, 25 

Ananchytcs 198 

Jlnantherix 277 

Anemone 267, 291 

Andropogon 289 

Jlndropogon 289 

Anodonta 245 

Antelopes. 17, 54, 55, 67 

Antilocapra 201 

Antiscorbutics 39 

Aphanostephus 276, 291 

JipkanosUphus 276 

Apocynuin 277 



I! 



Page. 

Arachnid ians 251 

Araneidee 251 

Archimcdipora 188 

Argcmono 267 

Aristida 287 

•'lruttida 287 

Arkansas, geology of 167 

Artemisia 274, 292 

Asclcpiadacete , 277 

Asclepias 277 

JiscUpias 271 

Astarte 194 

Astragalus 271 

Atacamito 10, 147 

•Qlhtropogon 287 

Atmospheric refraction 44 

Atreus 259 

JltripUx 283 



B. 



Baptisia 271 

Barometer broken •••• 15 

BassariB 147 

Battle between Indians 46 

Batrachians 235 

Bear, instinct of. 62 

Beaver creek 69 

Beavers, habits of. 36 

Big Wichita 11 

Birds seen 13 

Bituminous coal 123 

BoraginaceoB 280 

Bos 201 

Bottle buried 41 

Bottom lands 92 

Boulders 20, 174, 176 

Boundary between Texas & Choc- 
law Nation 21 

Bouteloua 287 

Boutdoua 287 

Bow, its use and material 106 

Buffaloes 17, 27, 29, 77 



9 Synonyms arc italicised. 






Buffaloes, dtmtnul. on 


.!■'.. f!IJ-.,. 


NH 


Buffdloia, rang* of. 
Buffaloes, rolauon of 


43 

113 

».i liiJ.jl;-.. 113 


Colorado, confusion of the nana. 4 




343 


ComantJ.es 93 

Cuoiancbes, pbpucil frsliirw of. 107 




249 




133 

37 


Cotnmeljms, 384 


c 
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CtBU 


268 

49 

IB 

200 

166 


Criooidea. IBS 




2tffi 


Cross Timber* 76,87, 99 








194 

272 




Cassia 

C«tillej» 






■■ 
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Page. 
Distances from Fort Belknap to 

Santa F€ . 97 

Dithvrea .268, 391 

Divide 13, 15 

Dbdecatheon 381 

Dona Ana 136 

Drift 163, 178, 186 

Drift-hilbi 179 

Drought 39 



E. 



Early exploration! of Red river. . 2 

Echinacea 275 

Echinodermata 198 

Eflttu 376 

Elevations above sea 48, 61 

Elk creek - 33 

Elymus 388 

Efymus 388 

Encampment, mode of. 33 

Engelmannia .276, 393 

E*gtlmannia 382 

Enalenia 377 

Equisetaces . 289 

Equisetum 289 

Eragrotti 288 

Eriogonum 283 

Eritnchium 285 

Eritrichiwn. 285 

Eryngium 290 

Erythra* 378, 393 

£ry**re« 378 

l'Etage Senonien. 169 

Euckrow%* 379 

Eolima 196 

Euphorbia 382 

Euphorbiace* 383 

Enploca 380, 393 

Euploca 383 

Eurytsnia 374, 291 

Eutoma 278 

Eutvnia 205 

Eutrimna 287 

Evolvulus 278 

Evolvulus 278 

Exogyra 191 

Explorations by Gregg 5 

" " James 4 

" " Long 4 

" •« Pike 3 

•• " Sparks 2 



F. 



False rumoni. 

20 



88 



**.„„,*». ."» 

Fedia AM 

Felia 901 

Ferruginous sand ....... 

Fertility of soil 

Fettuca 

Fimbritftylis 

Fiah .26, 333 

Flies, annoyance from ....... .71, 76 

Fort Arbuckie, arrival at 88 

Fort Belknap 6, 13 

Fort Smith, altitude of. 191 

Fort Smith, arrival at ......... • -5 

Fossils 49 

Fossil-wood 176 

French explorations of Red river . 3 
Fresh water .38, 40 



G. 



Gaillardia ••••• 

Galoodes 

Garter make. • . • • • 

Gasteropoda. • , 

Gaunt &J8 

Gentianacee , 

GeraniaccBB , 

Geranium 369, 391 

Gerardia - 979 

Geology of Arkansas 167 

Geology of country 167 

Qlandvdaria • , 

Globiconcha - 

Glycyrrhiza • 

Gnats, annoyance from 73 

Gold 173 

Gold-bearing formation 30 

Gold-bearing rocks 159 

Gold deposHes 17 

Gold diggings of Colorado 156 

Grama grass 30, 45, M 

Grama 

GraminesB »«.•••< 

Granite 16, 17, 113 

Grapes M 38 

Grasses, native 79 

Grazing, best time for «... 33 

Gregg % expedition 5 

Greyhounds, use of, in chase. ... 97 

Grossulaceg 373 

Grotto in gypsum 56 

Grove of timber 93 

Gryphon. 199 

Guides, sagacity of. 81 

Gy namblosis. 969 

Gypsum .22, 50 

Gypsum beds, extent of. 
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Fan. 

Gyptuni deposits 164 

Gypsum formation 357 

Gypsum m Soulh America 164 

Gypsum water, ana)yiiior....86, 9!) 



Head of navigation of Red river. 

Head spring of Ked river 

Htdyolit 

Heterodon 

Helianthus 

Helia plebeium - 

Heliotropium 

Htlmial 

Heiniailsr 

Hendecandre 

Hnvltc andra 

rifrptWryoI 

Hoffmanaeggia 271, 

Holaater 

Holbrookia 

Holectypua 

Homeward march 

Hordoum 

Hospitalitv, right* of 

Heutitmia 

Hundredth degree of longitude.. . 

Hymenopappu* 

Hymen ofwipBiiJ 

tiymt naDittium 

Hymtnoiyi 

Hypoxidnrenj 



J. 
Junes, Dr. , journal of. 

Jatn.inia ! 

Juiu. ! 

Junenae 16, 87. 

Juniper us 1 

Jiinii ■■-■ ■• V ■.■ . . ii 



Kaskia Indiana „ 3 

Ke-che-a-qui-ho-no. S3 

Keadun » 101 

Kicks poo* 87 

Kkm-a** 39.47, S3 

Kiowa? creek 41 

KoelerU 368 

JToeima 888 

Knnw» 370 

Kramenaeru' 370 




Llano Rrtscsilo impracticable far 

:• r.„lv.M.! - 119 

Llano EsmcmJo geology of. ..... 179 

Loosaceiu 373 

Lodges, "Wilcbiu. town of. 78 

LowoMk „ 31 

Longitude! 41 

Look's exploration 4 

Long's peak 125 

Lett member of party 49 

Lutra 900 

Lycoaa 333 

Lygodesmia 376 

Lygiisoms 398 






Magnetic 



needle, variation of. . . 



Marcylit 
Marshall 



Medicine lodges.. 
Mela in podium . .. 
JUtUmpodium . . .. 
Melsntlmcc* .... 



Mephitis ~ 900 

Meteorological obearraUons 197 

Mtonuite gran 7 

Me-waite wood . . . 31, 43, 64, 70, 133 

Middle Coroanches NS 

Military post, ne iaeadvised.90, 91 

Mineralogy 14S 

JttrukUii _ 383 

Mirage 45 

Mollusc. 191 

Mooiuda 380 

JVsiunU _ 380 

Mount Scott 76 

Mount Webster 93 

Mountains, physical features of. . . 71 

Mulberry creak _ 65 

Male lost, 



Myriapods. . 



. 281 



Navigation of Big Witchita. 
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